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All that Glitters is not Silver – Technologies 
for the Elderly in Context. Introduction
Linda nierLing and emma domínguez-rué
Our present society can be characterized by expectations of reaching old age 
and thus having a long life: life expectancy has constantly risen for the last 
150 years in industrialised countries – mainly due to better living conditions, 
higher hygienic standards and improved medical care (Schwentker/Vaupel 
2011; Hülsken-Giesler/Krings 2015). The high life expectancy we face to-
day is indeed a success for our present ageing society, although it is very 
often negatively connoted and mainly discussed in the context of a “crisis” 
in demographic change. Among many similar statistical overviews, the EU 
Ageing Report 2012 states that “one in three Europeans will be over 65 by 
2060. The ratio of working people to the ‘inactive’ others is shifting from 
4 to 1 today to 2 to 1 by 2060” (European Commission 2012: online). The 
“challenge” of coping with this growing share of “inactive” population has 
fostered many initiatives by political, social and research institutions (see 
also Mantovani/Turnheim in this volume)1. In the last decades, the field of 
ageing studies has also driven the attention of scholars from many disci-
plines in an effort to respond to this alteration in the social structure and in 
an attempt to reflect and also improve the quality of life for elderly people 
(e.g. Kriebernegg/Maierhofer 2013; Twigg/Martin 2015). Technological ad-
vances have undoubtedly contributed to improve the lives of elderly citizens 
in numerous aspects and are prominently included in political ambitions to 
1 |  Especially at EU level, various initiatives focus on the topic of technology and 
ageing – this volume is also related to findings and actions carried out with-
in three different EU-funded projects: SIforAge (http://www.siforage.eu), Val-
ue-ageing (http://www.valueageing.eu), and PACITA (http://www.pacitaproj-
ect.eu).
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“solve the challenges of an ageing society” – ranging from IT and communi-
cation tools over specific care technologies to robot companions.
This volume is dedicated to the role of technologies in an ageing socie-
ty as “technologies” are, more often than not, explicitly addressed in social 
and cultural discourses on ageing, aside from being underlying aspects to 
many facets of an ageing society, such as in the discourse on Active Ageing 
(Formosa 2013) or more concretely in the field of (new) media (Lövgren 
2013). Furthermore we can observe that often the demographic crisis of ag-
ing is turned “into a major ‘societal challenge’” (Cuijpers/van Lente 2015: 
54) which is to be addressed by technical solutions based on innovation. 
Empirical evidence, however, suggests that the development and use of tech-
nologies for the “silver generation” is not as smooth as it is intended to be as 
regards unredeemed return of investment (Bieber/Schwarz 2011), unintend-
ed side effects (Krings et al. 2014) or unexpected social relations and emo-
tions towards technologies (Böhle/Bopp 2014, Turkle 2012, see also Fernán-
dez-Ardèvol in this volume). The complex relationship between the ageing 
individual and technology was already pointed out by Charness, Parks and 
Sabel (2001), highlighting both the prospective benefits and the potential 
risks of such an interaction. More recent academic works have likewise per-
ceived the need to shift the focus from the technological to the human aspects 
to understand the co-construction of the social phenomenon of ageing and 
the inscribed role of technology in it (Felsted/Wright 2014, Peine et al. 2015, 
Pelizäus-Hoffmeister 2013).
In this context, it seems crucial to continue emphasizing that the decision 
to whether a technical solution is “good or bad” cannot be judged from the 
given technology as such: it rather concerns the question of how a technology 
is integrated in the social surroundings. Furthermore, it is important to broad-
en one’s view to differentiate the range of technologies which are relevant 
for the context of ageing while avoiding the risk to homogenize the group 
of old people (Aceros et al. 2015): relevant “aging technologies” are not 
only the often politically mentioned “care” technologies  – such as assistive 
technologies for the frail elderly. Rather, a range of technological solutions 
play a role in earlier phases of ageing like everyday technologies, household 
technologies, communication technologies or biotechnologies. It shows that 
these also encompass widely familiar technological solutions, which are in 
turn approached and used by the elderly in a different way from the above 
mentioned, with relations to their life course and biography that may include 
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“savvy tech-operators, ambivalent users and non-users.” (Loe 2015: 141, see 
also Pelizäus-Hoffmeister and Fernández-Ardèvol in this volume).
The explication about how technologies are used by the elderly is often 
seen as basis to go a step further into identifying needs and offering tech-
nological solutions developed and designed for the elderly, which should 
specifically suit their needs (e.g. Suopajärvi 2015), a strategy that reflects 
the evidence that in Western countries technologies, and especially ICT, are 
increasingly positioned as the solution to the problems usually associated 
with ageing. Although this sounds like a very promising strategy to support 
policies of “active ageing” at an early stage, the role of technology in elderly 
people’s lives, together with their needs and habits towards it, are not as clear 
as they should be at first sight but rather require more sensitive approaches to 
technological development and design (see Marston/Graner-Ray and Biniok 
et al. in this volume).
Indeed, a recent attempt to bridge the gap between technology and its 
prospective human users –especially in the field of “care technologies” – was 
provided by an approach that integrated scientists other than engineers as 
well as user groups into the technical design and development process. Re-
cent research has, however, shown that this integration is by far not “the end 
of the story”, but rather opens new questions as regards acceptance and inte-
gration of differing (scientific) views as well as interpretational sovereignty, 
and thus power structures in the collaborative design process (Compagna/
Kohlbacher 2015, see also Endter and Kamphof in this volume). Especially 
as regards the field of care, at a political level, we can often still observe a 
“technology-push” strategy that involves a high prominence of aspects like 
efficiency or technical feasibility, which does not meet the human complex-
ity of the field (Hülsken-Giesler/Bleses 2015, Mol et al. 2010, Oudshoorn 
2011, Weinberger et al. in this volume). “Human complexity” here covers a 
wide range of factors like personal attitudes towards technology as well as 
the context in which the technology is embedded, be it the underlying con-
ception of ‘care’ of the affected groups, the grade of frailty of the elderly (e.g. 
dementia), or the (national) surrounding in which certain types of technology 
are introduced (López Gómez 2015, see also Klein et al. in this volume).
Furthermore, technology-based care interventions cause a close engage-
ment of technology with the lives of the elderly without being at all “neutral”. 
Rather, as Peine/Moors put it, “they redefine boundaries (between health and 
disease, between citizens and patients, between what is considered active and 
what is not), they limit or enable (sometimes in unexpected ways) agency 
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in one way or the other, and they define new socio-technical arrangements 
in which responsibilities, actions and interactions are re-distributed among 
existing and new stakeholders involved with health and care” (2015: 69).
The above mentioned technological changes as regards boundaries, 
agency and the socio-technical arrangement as such are relevant for both 
types of elderly care – stationary and ambulant care. To illustrate this with 
an application from ambulant care, a widely used and allegedly “simple” 
technological solution is alarm pendants. Despite their apparent simplicity, 
empirical research shows how resilient elderly people are to the introduction 
and use of this technology in practice (e.g. Pritchard/Brittain 2015; López 
Gómez 2015) and also how the device changes the close private context of 
the elderly, that is, the “home” in terms of “boundaries” and “agency” of 
the elderly. The implications of technology use in this field thus go beyond 
the socio-technical arrangement as such. The case of the alarm pendant can 
also be used to show the societal contradictions connected with technology 
development and use “for” an ageing society, as there are a range of under-
lying discourses leading to the practical introduction of an alarm pendant 
which are very seldom questioned; first, a discourse in “ageing-and-inno-
vation”, and second, a discourse implying that “older-people-want-to-live-
at-home”. As Neven (2015: 39) points out, these two discourses powerfully 
merge and strongly guide technology development for the elderly. First, the 
“ageing-and-innovation discourse” usually states that increasing costs for 
care, coupled with scarce and overworked personnel and too few places in 
care homes, pose a major societal problem that has to be solved with tech-
nologies. The second discourse Neven uncovers is what he calls an “older-
people-want-to-live-at-home” rhetoric (Neven 2015: 43). Both form strongly 
moral discourses, as they seem to be evidently and undoubtedly “right” and 
commonly shared by all members of society: a technical innovation allowing 
older people to live  at home – “the preferred ‘good’ place to live” – at the 
same time solves a major societal problem and becomes thus the “‘evidently 
right thing to do’” (43). However, this involves the danger that while older 
people are able to stay at home longer on their own, several factors of social 
relevance become neglected. For instance, social isolation or loneliness can 
occur while staying at home with the technology; similarly, and due to the in-
flux of technologies, a loss of control and privacy can arise so that – through 
the living practice with alarm pendants – the sense of “home” itself might 
get lost (see also Guihen in this volume). It is thus important to explicate all 
occurring changes for the elderly through technologies, as seemingly easy 
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technical innovations might be regarded immediately as ‘the right thing to 
do’” (Neven 2015: 43), while overlooking that technological solutions need 
to be context-specifically assessed and sometimes need to be altered, as they 
might not be the best solution for each case.
As mentioned before, dominant discourses of ageing seem to foster a 
specific understanding of “ageing and technical innovation” at a societal 
level. It is thus important to shed light on the question of how discourses 
develop and how they are shaped by societal visions and further distributed 
through the media. This may concern implicit forms of discrimination of the 
elderly by not taking up issues publicly, e.g. concerning special age groups. 
This may also occur if the foundations and roots of thoughts are not made ex-
plicit and if current social concepts of ageing are built on a discourse where 
underlying but guiding visions like “human enhancement” are not reflected 
upon, which may lead to a narrow “ageist” scope of debate (Faulkner 2015, 
see Wolbring/Abdullah and Sand/Jongsma in this volume).
Technology policy has already reached the social sector since the last 
few years, as politically used-terms like “Personal Health System” (Peine/
Moors 2015) for ICT based health care services, or the term “Welfare Tech-
nology” used in Scandinavia (Östlund et al. 2015) impressively imply. Policy 
making at European and also at national political levels in this field requires 
a complex interplay of sometimes opposing strategies and institutions (see 
Mantovani/Turnheim and Fitzgerald/Adams in this volume). It is therefore 
important to define – based on societal consensus – which future should be 
envisioned and approached in relation to technology in an ageing society. It 
hereby seems crucial to widen the scope towards an approach that interro-
gates innovation in an ageing society and not only focusses on new kinds 
of technologies to be developed and designed. Rather, there should be a re-
newed focus on the agency of politics, societal actors and the elderly them-
selves. Creating normative visions about what future our society is heading 
to is therefore crucial in this context (see Hülsken-Giesler/Wiemann 2015, 
see also Beimborn et al. in this volume).
The above considerations might conclude that the answers to questions 
that concern the ageing population are not simply new technologies but, on 
the one hand, a new focus on the agency of the elderly that encompasses 
their use of the existing technology repertories and also their everyday strat-
egies to maintain autonomy. On the other hand, societal actors should keep 
an awareness of the overall goal of technology development and design in 
their agendas, which has no end in itself but rather aims at serving human 
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beings above all: “Elders […] remind us that ultimately they aim to achieve 
something akin to comfortable ageing – a lifestyle that emphasizes ease, fa-
miliarity, and prudence […]. Technology may or may not deliver comfort or 
control in their lived experience.” (Loe 2015: 145).
Developing on these notions, this book focuses on human interaction with 
technology in different settings and fields and may thus help us to become 
more sensitive to the ambivalences it involves. It may as well enable us to 
adapt technologies to the people and the lives that have created the need 
for its existence, thus contributing to improve the quality of life of senior 
citizens. Hereby the scope of this volume is purposefully a wide one: it ad-
dresses both different technological fields – such as ICT or robotics – as well 
as different age groups – the so called “active agers” and frail elderly people 
in need of care. It involves not only empirically-driven case studies, but also 
theoretical research papers that specifically attempt to examine this multifac-
eted interplay between technology and ageing users.
Our volume is divided into three main parts. The first part “Ageing, Tech-
nology and (Inter-)Personal Development: Old agers as Technology Users” 
presents case studies that examine the relationship between various techno-
logical developments existing in everyday life (internet, mobile phones, vid-
eo games or social networks) and ageing users, together with the conditions 
and meanings ascribed to both these technologies and its users. The second 
section “Ageing, Technology and Elderly Care: Assistive Technologies”, ex-
plores the often complex relationship between care technologies and its us-
ers, that is, ageing patients, professional caretakers and caring relatives. The 
last section “Policy making and Discourses of Ageing” interrogates the role 
of policy makers and observes public and scientific discourses informing the 
relationship between technology and the elderly.
Despite the undeniable reality that our lives are surrounded and support-
ed by an ever-increasing amount of technological developments and that the 
ageing population represents an important niche in the technological market, 
many complexities arise when observing the development of everyday tech-
nologies addressed to the elderly and their end users, which are – at least 
partly – addressed in the first part of the volume, “Ageing, Technology and 
(Inter-)Personal Development: Old agers as Technology Users”. Even when 
the use of certain technologies is pervasive – as is the case  of computers 
and mobile telephones –, and even when ageing/aged users represent an im-
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portant target group for the commercialization of such technologies, user 
response might be ambiguous, contradictory, or even confrontational. The 
reasons for this response are multifaceted and may involve a wide variety 
of factors. As an example of this, Helga Pelizäus-Hoffmeister’s qualitative 
study reveals the various motives for and against the use of different techno-
logical devices by the elderly to make hypotheses about the extent to which 
the individual, social and cultural contexts of the users influence their inter-
pretation of technology. The author concludes that bringing in a broad un-
derstanding of interpretation and meaning into technology development and 
innovation is necessary, since at present the focus is much more on technical 
viability while the view of the user tends to be disregarded. She therefore 
argues that quantitative approaches which could systemically inform future 
technology development are still much needed.
A further qualitative evidence of this is provided by Mireia Fernán-
dez-Ardèvol, who studies the “non-use” of mobile phone among senior cit-
izens (+60) in five cities around the globe with the aim of identifying com-
mon patterns of mobile non-use in different social, cultural and economic 
contexts. She states that “heterogeneity” best characterizes the use and also 
non-use of mobile phones at this age group in all the cities studied: an accep-
tance or rejection of mobile phone use is not a static decision. Furthermore, 
decisions for/against the technology in this context are actively taken, being 
forms of personal agency in times where one’s own decisions are more and 
more difficult to state.
While mobile telephony is widely used by a high percentage of the pop-
ulation in all ages, a less visible reality is that of female elderly citizens 
as users of a typically youth- and male-oriented technology such as video 
games. Hannah Marston and Sheri Rainer-Ray focus on gaming technology 
and intergenerational game play: while in the 21st century gaming witnessed 
a change and broadened its scope to older adults, there is a gap in awareness 
surrounding game preferences of older women (aged 50+ years). In order to 
address this gap, a series of workshops were conducted to identify the type 
of game content older adults would like to play: these are broadly based upon 
their hobbies and interests, while they interestingly uncover female interests 
for virtual role plays that allow them to experience emotions and roles differ-
ent from their everyday lives.
As the previous examples have illustrated, understanding the heteroge-
neity of contexts and situations in which the elderly live is crucial to enable 
their access to the resources and services made available to them and, by 
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extension, their participation in society. As the availability of health care, 
services and entertainment opportunities is largely concentrated in urban set-
tings, access to these in more scarcely populated areas might be limited or 
inexistent, thus increasing the risk of isolation and social exclusion. Peter 
Biniok, Iris Menke and Stefan Selke attempt to bridge this gap by exploring 
the use of technological devices and platforms for social inclusion of elderly 
citizens living in rural areas. The authors present a case study undertaken in 
the German Black Forest region that develops communication tools in the 
frame of a user-oriented online platform, which allows further social inclu-
sion and thus a better quality of life for the elderly in that area. With the aim 
of making the life of senior citizens in rural areas more autonomous, with 
special emphasis on social inclusion, the authors meet the challenge of put-
ting human beings first instead of technology, starting with a needs assess-
ment that is also aimed at learning about unexpected needs and demands of 
the elderly (60+) with respect to web-based networking tools.
Our second section, “Ageing, Technology and Elderly Care: Assistive 
Technologies” is dedicated to assessing the relevance of the variety of po-
tential settings, contexts and situations involved in technologies addressed 
to the elderly population. Such aspects might become visible when it comes 
to ensuring comfort and safety while maintaining independence as old agers 
face increasing health and mobility problems. It thus explores the often com-
plex relationship between such technologies and its users - that is, ageing 
patients, professional caretakers and caring relatives.
At a national as well as at an international level, several innovation strat-
egies focus on the integration of technology for a higher “efficiency” in care. 
In its Digital Agenda for Europe, the European Commission’s Policies for 
“Ageing Well with ICT” show awareness of the potential of ICT in assistive 
technologies for elderly care, as they prognose that government spendings 
on pensions, healthcare, long-term care, unemployment benefits and educa-
tion in the EU “will increase by almost 20 per cent, while expenditures for 
long-term care will double” (European Commission 2012: online). Technol-
ogy-based research and innovation projects aimed at coping with this expect-
ed increase included – inter alia – fall prevention, integrated care, and the 
AAL Joint Programme. Cordula Endter provides an illustration of the ma-
terialisation of such policies in the German context by presenting an ethno-
graphic case study that focuses on the development process of smart assistive 
technologies, also called Ambient Assisted Living (AAL). By conducting 
fieldwork in different settings – laboratories that design AAL, companies 
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that provide this service, and households equipped with this technology – 
the author seeks to understand the social and cultural impact of AAL on the 
aged population Through an understanding of the interaction of engineers 
and actors in the design process as a practice, the author reconstructs the 
transformation of images of the elderly and their needs into a yet invisible 
technology. Once such technologies have been developed and brought into 
the market, they are implemented in different contexts, together with their 
interaction with the needs of the users they are intended to address. Similarly, 
Barry Guihen provides conceptual evidence of the intricacies of that process 
by observing the use of ICT in developing smart homes for the elderly to 
support the often strongly longed for ageing in one’s own home (“ageing 
in place”), while revealing the main social and psychological implications 
involved in the use of such technologies. The author focusses on the human 
factors and emotions and cautiously elaborates on subjective aspects such 
as, for example, social isolation, loneliness and frustration, which are often 
overlooked by those involved in developing ICT-based solutions for support-
ing ageing in place.
So far we have examined examples of elderly citizens as willing and 
voluntary users (or not) of technology. In the case of the old agers (80+) and 
those with an incapacitating illness, issues such as vulnerability, health and 
safety enter in direct conflict with ethical concerns about privacy and indi-
vidual consent. The ethnographic study by Ike Kamphof provides insights 
into this controversial matter by observing the role of activity monitoring as 
a resource used in homecare with people suffering from dementia. She anal-
yses the frail balance between safety and invasion of the patients’ privacy 
when technologically-mediated monitoring is used to enhance their quality 
of life and prevent potential hazards. Further exploration into this delicate 
topic is provided by Nora Weinberger, Bettina-Johanna Krings and Michael 
Decker, whose qualitative work incisively evidences the challenge that the 
increasing number of patients with dementia presents in elderly homes. The 
authors argue that technological developments designed for the elderly often 
ignore those directly involved in its use. In the case of dementia, this means 
that the mobility of people should be enabled, while independence must be 
limited to avoid potential danger for the patient. By proposing, applying and 
reflecting on an approach that focuses on the needs of (dement) users, the au-
thors strengthen the necessity to re-embed dement patients into social spaces 
that can cope with their special condition.
All that Glitters is not Silver
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All of the authors presented so far agree in the fact that those directly 
involved in the use of technology in cases of patients with dementia should 
participate in the implementation and – ideally – in the design of technolo-
gies that better address the patients’ needs. Likewise, they emphasize that 
their feelings towards and perception of such technologies need to be taken 
into account. Evidence on how a technology in a care setting can be evalu-
ated is provided by the joint work by Barbara Klein, Glenda Cook and Wen-
dy Moyle. The authors present findings from a study of robot therapy with 
the already classical baby seal “PARO” in three different national research 
settings (Australia, England and Germany) and demonstrate that interaction 
with emotional robots can have a positive impact on patients with cognitive 
impairment when they are provided together with other activities in elderly 
homes. The authors, however, stress the necessity to continue research on 
emotional robots as many questions in this field are still not answered.
Given the evidence provided so far, the complexity and variety of inter-
actions between the elderly and the technologies addressed to them reveals 
an impending need to implement policies in relation to these issues. Our last 
section, entitled “Discourses of Ageing and Policy Making”, thus focuses on 
current social debates on ageing and how they are applied – or ignored – by 
governments and institutions when implementing policies addressed to the 
senior population.
A useful way of navigating among the sea of troubles (and documents) 
of EU regulations is provided by Eugenio Mantovani and Bruno Turnheim, 
who give a comprehensive view on existing European policies on ageing, 
together with the extent to which public policies are representative of and 
informed by the views of those agents who represent elderly citizens or by 
elderly population at large. The authors historically analyse the development 
of policies for ICT and active and healthy ageing within the EU framework 
and its related agencies – regulatory actors and agencies, interest groups, 
research centres, etc. – with an emphasis on whether ethical and moral con-
siderations are taken into account (or not). The authors conclude that current 
political approaches still lack public deliberation processes, a fact that would 
be detrimental to reach social legitimacy in this field.
As a complement to this data collection, Ciara Fitzgerald and Fred Adam 
systematically examine the uncertainties that decision makers face when im-
plementing European telecare policies in the context of a growing ageing 
population. Based on an analysis of national approaches to telecare in 14 Eu-
ropean countries, the authors differentiate uncertainties in the field of policy 
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making for telecare along the categories of technological mechanics, impact, 
and societal preferences. The authors argue that such transparent decision 
support tools offer helpful guidance to decision makers, especially as they 
will increasingly be challenged to consider a framework of ‘responsible in-
novation’ in their policy making efforts.
Institutional discourse on ageing and technology inevitably informs in-
stitutionalised attitudes towards it: in this sense, the media provide an apt 
mirror that reveals perceived notions on the matter. The work by Gregor 
Wolbring and Boushra Abdullah quantitatively analyses the coverage of the 
topics of ageing and technology in two Canadian newspapers. By revealing 
when, where, and in which way technologies are mentioned in relation to 
ageing, their study seeks to reveal existing media discourses about ageing 
and technology and discuss it jointly with Canadian key policy documents on 
aging. Furthermore, in a critical intent, the authors also detect which issues 
are not taken up by the media, namely the socially disadvantaged elderly 
such as elderly with disabilities, elderly immigrants and the poor elderly. 
They argue that the media should take up its educational mission seriously 
and not only cover these neglected issues, but they should also include rele-
vant policy documents in their reporting. Scientific-philosophical trends on 
the phenomenon of ageing likewise offer a comparative view that provides 
an insight into the discourse of ageing in relation to the advances of technol-
ogy. Martin Sand and Karin Jongsma discuss the vision of Transhumanism, a 
highly controversial trend of thought that aims at overcoming ageing, illness 
and mortality in the face of unprecedented technological development. With 
both philosophical and technological arguments, the authors interrogate the 
ethical validity of the notions proposed by the transhumanist approach and 
their goals of research on anti-ageing. Instead they propose a wider under-
standing of the phenomenon of ageing, not as a simply biological course of 
physical and mental degradation but as a complex social process.
In view of the many facets involved in the relationship between tech-
nological developments and the elderly, it is necessary to take into account 
a number of ethical issues when it comes to developing and implementing 
technologies addressed to the elderly. We thus come full circle and return to 
our initial question of what it conceptually means to take the “human factor” 
first. A theoretically-driven ethical reflection is provided by Maria Beimborn, 
Selma Kadi, Nina Köberer, Mara Mühleck and Mone Spindler, who examine 
the notion of “focusing on the human” from a sociological view point, fol-
lowed by a clear statement concerning the normative implications of “good 
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life” and “good care” with technologies. The authors conclude by stating the 
need for thorough perspectives on the topic, which would not only integrate 
different scientific fields but also affected citizens in a true transdisciplinary 
approach.
The articles in this volume have illuminated the complexity of the human 
factor in the attempt to technically approach the “challenges” of an ageing 
society. They shed light into the various political, social and personal arenas 
where the encounters between technologies and elderly people take place. 
All the contributions set the “human factor” at the center of their analysis 
and describe the specific outcome of this relationship through sensitive ap-
proaches, be it observed in subjective processes of identity formation - how 
respect and dignity for the elderly can be found in public discourse - or in the 
transformation of age-related issues into policy processes. Given that all con-
tributions focus on the human factor through various facets, it is high time to 
abandon the idea that the ageing individual is still seen as a malfunctioning 
machine whose deficiencies must be diagnosed or as a set of limitations to be 
overcome by means of technological devices.
To this purpose, the above mentioned contributions open further desider-
ata for research in the field of technology and ageing. It thus seems import-
ant to continue focusing the research on clear differentiations in this field, 
distinguishing different age groups and different technologies to enable as-
sessments and view on the different roles technologies can take in a specific 
context. What seems however crucial for the future is to bridge the gap still 
present between sensitive evaluations and assessments on a context-specific 
individual level and political solutions guiding further technical innovations, 
organizational practices and institutional settings in this field.
This book could not have been published without the support of many con-
tributors. Our biggest thank you goes to the authors, whose excellent work 
has provided life and flesh to our initial idea and without whose effort this 
book would not have been possible. We would also like to thank our respec-
tive institutions, the University of Lleida (Spain) and the Karlsruhe Institute 
of Technology (Germany) for providing us with the support – financial and 
logistic – to materialize the volume. The EU project SIforAge was also very 
kind in partially funding this project. We cannot but mention our publisher, 
Nierling, Domínguez-Rué
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transcript Verlag, and very especially Annika Linnemann, whose advice and 
constant assistance for many queries eased the publishing process. Last, but 
not at all least, we would like to express our gratitude to Gabriele Petermann 
and Marei Lehmann for their reliable layout and formatting work and proof 
of bibliography. Their help has been absolutely instrumental for us. Finally, 
we would like to dedicate this book to our respective first daughter and son 
who were both born and have developed together with this book – of less 
assistance for the finalizing process, but making their own contribution to 
demographic change from the other side of the pyramid.
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Ageing, Technology And (inTer-)PersonAl 
develoPmenT: old Agers As Technology 
Users

Motives of the Elderly for the Use of 
Technology in their Daily Lives
HeLga PeLizäus-Hoffmeister
The subject of aging and technology has become increasingly important in 
both the research and public sectors. Many experts are convinced that some 
of the challenges caused by the demographic shift can be overcome with the 
use of technical equipment. However, technological development is often 
orientated more on innovation than on user demands. The focus is on the 
feasibility of the technology, while the perspective of the user is often a ne-
glected factor. One of the consequences of this neglect is that many products 
which are created for the elderly are in turn rejected by them (e.g. Technische 
Universität Berlin 2011; Pelizäus-Hoffmeister 2013). Based on the findings 
and concepts of several sociological technology studies (see Rammert 2007, 
1988; Wengenroth 2001; Woolgar 1991; Hörning 1988, 1989), one may as-
sume that a device will only be accepted by the elderly and integrated into 
their daily lives when their interpretations of technology are taken into ac-
count during the technology’s development (cf. Giesecke 2003: 10).
This chapter focuses on the meanings and ideas which elderly often con-
nect with the devices in their daily life. The findings presented here are a 
result of a qualitative-orientated research study conducted in Munich (cf. 
Pelizäus-Hoffmeister 2013). The aim of this study was to describe and ex-
plain the different interpretations of technology by older people, while taking 
into account their individual behavior patterns as well as the social, structur-
al, cultural, and individual context conditions. The purpose of conducting 
this analysis was to develop hypotheses regarding relations between context 
conditions and the interpretations of technology by the elderly.
The chapter is divided as follows: First, the four theses of Hörning (1988, 
1989) about technology and its cultural meanings (1) will be explained. They 
are used as sensitizing concepts in the empirical aspect of this study. Next, 
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the study itself will be described, and the methodological approach taken 
will be explained (2). After that, the results in the form of a typology (3) will 
be presented. In the conclusion, the results will be evaluated in the context of 
future technological development (4).
1. cultuRal aspects of technology
Since the 1980s, the topic of technology in everyday life has been paid in-
creasing amounts of attention from researchers in the field of sociology. Two 
different research perspectives describe the relationship between technology 
and people in everyday life. The first perspective is focused on the structuring 
and regulating effect of technology in daily life, as described by Habermas’ 
(1981) concept “colonization of the ‘Lebenswelt’” (e.g. Bievert/Monse 1988; 
Joerges 1988). From the other perspective, technology is described as an ele-
ment of the cultural sphere (e.g. Hennen 1992; Hörning 1988, 1989; Rammert 
1988, 2007). Here it is emphasized that the use of technology is based less 
on its functions than on the meanings associated with it (cf. Hörning 1988). 
These perceptions are developed on the one hand by the people who produce, 
evaluate, and disseminate technology. On the other hand, they are also formed 
by the people who use the technology in their everyday lives (Hörning 1989: 
91). In consequence, technology has lost its character as solely an instrument. 
Rather, consumers of technology associate with it a variety of individual 
meanings which do not necessarily match those of the producers. Their mean-
ings are partially affected by culture and society, and also by their everyday 
applications (ibid: 117). From Hörning’s perspective, devices cannot be at-
tributed with meanings merely due to their materiality or functionality. He 
emphasizes that technology is interpreted with other meanings in addition to 
their strictly functionalist meanings. These meanings, produced by the users 
themselves, decide whether the device is purchased and used or not.
If this research perspective is recognized as a requirement in developing 
user-friendly and accepted technology for the elderly, we have to ask: How 
do various groups of elderly persons interpret technology based on their use 
in their everyday lives? Or more specifically: What are their motives for and 
against the use of technology?
Hörning describes four general models of orientation. In his opinion, 
they comprise the basis of using devices (cf. 1988: 73). First, he outlines the 
so-called Control Orientation. In this sense, technology is used to control 
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the environment, or at least allow the user to have the feeling that it can be 
controlled if necessary. The desire for joy and pleasure in the use of technol-
ogy – for example motorcycling, to feel the “great freedom” – is labelled as 
an Aesthetic-Expressive Orientation (cf. ibid: 76). Cognitive Orientation is 
characterized by the desire to use technology as a means of empowering the 
user in dealing with the technical environment. According to Hörning, this 
interest is rooted in social pressure, using technology to appear “rational” or 
“intelligent” (ibid: 77). Lastly, Hörning attaches a special importance to the 
Communicative Orientation. He argues that in this orientation, the use of 
technology enables the user to integrate into a variety of communication sys-
tems and allows them to avoid marginalization in their social environment 
(ibid: 78). In summary, it can be assumed that the four models of orientation 
are often associated with each other, although it is possible that they differ in 
the individual depending on the specific device.
In this study, Hörning’s theoretical assumptions are used as sensitizing 
concepts, as described by Kelle and Kluge (1999: 25). They help to draw at-
tention to the different and varied meanings of technology to the elderly, but 
they are not interpreted as limitations to the aspects described above.
2. Methodical appRoach
The author of this study interviewed thirty-one men and women. All respon-
dents were at least sixty years of age (cf. Pelizäus-Hoffmeister 2013). Al-
though it is clear that biological age is an insufficient metric, this age limit 
was chosen for pragmatic reasons based on the definition of the World Health 
Organization (see WHO 2002: 4). There are significant differences between 
people of the same age in their health, participation, degree of independence, 
etc. (cf. ibid.). It is also worth noting that the number of women interviewed 
was slightly greater than that of men.
The interview method developed by Kaufmann (1999), the “verste-
hende” interview, was used to conduct this study, in addition to a written 
questionnaire (cf. Hopf 1991: 177; Witzel 2000). Based on the narrations 
of those interviewed, the different forms of technology use are described 
here, as well as the meanings which interviewees associated with technolo-
gy. From this, the aim was to discover the individual, social, structural, and 
cultural conditions that lead to a successful or unsuccessful utilization of 
technology. The questions were limited to the use of technology in the home 
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of the elderly, on the one hand to keep this complex issue workable, and on 
the other hand due to the high value of the home for the elderly (see Kreibich 
2004: 12; cf. Backes/Clemens 2003: 230; Saup 1993).
The interviews were digitally recorded and then transcribed. The data 
analysis was based on the Grounded Theory Method, developed by Strauss 
and Corbin (1996). The aim in doing so was to construct a Gegenstand-
sorientierte Theory, which identifies interrelationships between meanings 
of technology, the use of technology, and other context conditions. The au-
thor of this study developed a typology from a comparative analysis of the 
individual cases. Although the results are not statistically representative, 
they could potentially show how the user-associated meanings of technol-
ogy influence the use of technology and vice versa. The types are not to be 
understood as personal types, but rather as interpretative models (Deutungs-
muster). Accordingly, a person can be assigned to several types if he or she 
follows different motives in the use of technology.
3. inteRpRetative Models of technology – 
Motives foR and against the use of technology
In this study, Hörning’s theoretical assumptions were used as sensitizing 
concepts. The interpretative models of technology being developed – respec-
tive to the motives of the elderly for or against the use of technology – were 
assigned to the following more general dimensions, which partly correspond 
with Hörning’s orientation models: the Instrumental Dimension, the Aesthet-
ic-Expressive Dimension, the Cognitive Dimension, and the Social Dimen-
sion. This may be seen in Figure 1 below.
The interpretative models of technology were constructed as action types 
in order to more effectively outline their specific characteristics. They are not 
to be understood as types of people, but rather as typical actions and interpre-
tation models. Eight different models to represent the motives of elderly for 
and against the use of technology were developed.
The Instrumental Dimension includes the models Technology as an 
Invisible Hand, Saving with the Selective Application of Technology, and 
Technology as a Blessing. These three models of elderly classified in this 
dimension are focused especially on the labor-saving functions of technol-
ogy. Here, technology is seen as an instrument that can improve or support 
the user’s natural abilities and skills. Through the use of technology, house-
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work can be done faster, easier, more efficiently, and more economically. The 
model Pleasure in Beautiful Technology belongs to the Aesthetic-Expressive 
Dimension. For this user type, the use of technology is often associated with 
the emotions of joy and pleasure. Control over Technology and Technology 
as a Passion are models which belong to the Cognitive Dimension. These 
are quite different from the models which fall in the first two general dimen-
sions. The occupation with technology itself rises to a prominent role for 
these users. The aim of the elderly is, for example, to understand the options 
and functions of technology, and in this way train their cognitive skills. The 
Social Dimension also includes two models from this study. One is named 
Construction of the Social Self with Technology, and the other is titled Com-
munication with the Aid of Technology. The focus of the users here is on his 
or her own social needs. On one hand, the use of technology can assist the 
elderly to feel integrated into their social circle, who are also generally inter-
ested in new technology. On the other hand, the user can be connected with 
their greater social network using new communication media.
Figure 1: Interpretive Models of Technology
These interpretive models are presented as follows: First they are described 
briefly. Then the – not always conscious – motives and actions based on these 
categories are presented. Lastly, the author discusses the search for links be-
tween these actions, interpretative models, and the context conditions such 
as generation, gender, education, social participation, etc.
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Technology as an Invisible Hand
The respondents, who were assigned to this model, see the use of technology 
as a chance to do their housework better, faster, and easier. They also assess 
technology as merely a means to an end. In their eyes, it has no value in 
itself. Technology should be like an invisible assistant, expressed in a met-
aphorical sense. It should not be the focal point in their everyday lives. The 
normative character of this interpretative model points out the desire of the 
elderly to minimize their handling of technology.
What are the motives behind this attitude? Two main motives (I, II), 
which are congruent in a certain sense, but also differ to some extent, are 
evident for those who use technology as an “Invisible Hand.” The people 
of both subtypes have in common that they wish to devote as little time as 
possible to conducting their housework. They prefer to spend their time with 
other activities such as meeting friends, reading, walking, or playing with 
their pets. If technology can be helpful to do the “annoying everyday stuff” 
more quickly, as some participants put it, it is accepted and incorporated into 
daily life. These elderly associate technology with their unpopular house-
work. Therefore, it stands in contrast to the “brighter side of life,” and should 
require as little time and space as possible.
For the people of Subtype I, another reason exists for the wish of “invis-
ible” technology. Especially with the use of new technology, these elderly 
people often associate many difficulties, troubles, and a lack of their own 
competence in dealing with it. The elderly of Subtype II, however, are con-
vinced of their own high expertise in dealing with technology. At the same 
time, they are not interested in technology in itself, so they avoid it as well, 
if possible, despite their perceived proficiency.
Based on this interpretative model, the elderly with these motivations use 
particularly well-known and simple1 devices in their daily lives. The use of 
new devices is avoided if possible, because they are associated with a certain 
degree of involvement with the technology itself. Moreover, the elderly of 
Subtype I avoid new devices because they do not want to be confronted with 
1 |  Remarkable is the difference in their identification of “simple” devices. People 
who are convinced that they have little skill in using technology describe only 
classical technology – such as the washing machine, cooker, and mixer (cf. 
Tully 2003) – as simple. On the contrary, people with a lot of experiences in 
using technology add the PC, the mobile phone, and the Internet to this list.
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their perceived lack of skill with technology. These elderly prefer devices they 
have already been used in their household for a long time. As viewed through 
theoretical concepts, it means that the acceptance of technology is according-
ly limited to the so-called “veralltäglichte” technology (Hörning 1988: 51). 
This means that these devices are often not even consciously perceived as 
technology because they have been effortlessly integrated in the household.
Sackmann and Weymann (1994) suppose that the interpretative models 
of technology differ due to the varying experiences the various age groups 
make in their youth. Based on this study, the model Technology as an Invisi-
ble Hand can be found across all age groups. Accordingly, it can be assumed 
that age cohorts do not play a relevant role for persons belonging to this 
type. In addition, the personal perception of competence in using technol-
ogy seems to have no influence, because this type is represented by people 
of both categories of self-described competence in technology use, low and 
high. Despite this, we can also see that the feeling of having a lack of compe-
tence can increase within this model. Based on this, the author assumes that 
women particularly can be assigned to this type, because they often associate 
with a lack of technical competence, which in turn influences their self-im-
age (Ahrens 2009; Beisenherz 1989; Collmer 1997; Hargittai/Shafer 2006).
Saving with the Selective Application of Technology
The functionality of technology is at the central motivation for this model 
as well. The use of technology must save resources of all kinds. Household 
work is considered from the perspective of their rationalization. The repre-
sentatives of this type are constantly looking for means of optimizing this; 
they use technology when it appears economically. Otherwise, and prefera-
bly, they avoid it.
What motives determine this interpretative model? Here we discover a 
strong orientation towards values such as efficiency, performance, and thrift. 
These elderly persons attempt to organize their daily activities in such a man-
ner so as to complete them as simply, quickly, cheaply, and efficiently as 
possible. The motive of “saving” seems almost to be an end in itself, which 
determines many behaviors throughout the lives of those associated with 
this model (see also: Rammert 1988: 192). For them, the use of technology 
makes sense only if it helps to save time, money, energy, effort, or other re-
sources. However, their main focus seems to be using technology only when 
its use cannot be avoided. How can this be explained?
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The motive of rationalization implies a strong desire for control. From 
the perspective of these elderly, their ability to control things is threatened by 
the use of technology. They perceive technology as a threat to their control 
options, as it would determine their daily schedules, and therefore their whole 
lives. Especially with new, digital, and complex technologies, these older in-
dividuals associate a variety of risks which limit their control. For example, 
one interviewee claims to avoid the use of computers because he is afraid of 
becoming overwhelmed by its many functions. Moreover, he fears he would 
require a great deal of outside support due to his lack of competence in using 
this technology, which would further reduce his perceived control.
Nevertheless, the use of select technology in daily life remains a necessity 
for these elderly. They use common classical devices such as televisions, wash-
ing machines, cookers, and telephones. Even regarding these devices though, 
they raise occasional concerns. Especially when a device is defect and requires 
repair, they devote a good deal of time in thinking about ways of avoiding its 
replacement. These people remain skeptical in their use of technology.
Who are the people belonging to this type? These elderly have rather 
low technical competence, which can be traced back to a lack of profes-
sional experience with new technologies earlier in their lives. It could also 
be an effect of a life beyond employment, which is characterized by a low 
use of new technology in the majority of cases. The latter usually affects 
older women, who were mainly responsible for child care and housework 
during their working years. Accordingly, this technology skepticism and the 
rejection of use of new technology can be attributed to a lack of biographical 
experiences with it.
Technology as a Blessing
In this type as well, the functions of technology are at the center of motiva-
tion. Technology should support the individual in completing daily tasks, 
especially those requiring high amounts of physical stress. In addition, the 
elderly associated with this model assess technology as absolutely positive. 
Moreover, it is worth noting that technical problems do not play a pivotal 
role in their daily lives. These elderly people are convinced of their ability to 
master their technical equipment to a competent level.
What is the subjective basis for their absolutely positive perception of 
technology and their feeling of technical competence? Furthermore, what 
context conditions allow these interpretations? These elderly persons asso-
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ciate only advantages with the use of technology because they compare their 
lives in the past with those in the present. The past generally relates to their 
youth, when housework was associated with high physical stress because la-
bor-saving devices were hardly available. Based on these past experiences, it 
is plausible that current household appliances with widespread, labor-saving 
capabilities are welcomed with great openness, enthusiasm, and appreciation.
In addition, the positive interpretation of technology can further be at-
tributed to the fact that these older people do not desire to understand their 
devices’ working methods or their implicit logics and functions; they only 
wish to utilize them. A preoccupation with technology in itself is not a fac-
tor for these individuals, with the result that many potential problems and 
risks which may be associated with new digital technology are not perceived. 
Moreover, they associate technical competence with the ability to use tech-
nology, which results in the effect that they perceive themselves as technical-
ly competent despite their actual low level of skill.
What context conditions allow this interpretative model of technology? 
The elderly of this type are characterized by the fact that they have a reli-
able social network, which provides them with necessary devices. Moreover, 
it ensures the elderly can use the devices without significant issues. When 
problems do occur, their social network ensures fast troubleshooting.
On this basis, it is not surprising that these elderly use a variety of both 
classic and new digital devices. One older female interviewee, for example, 
often carries a mobile phone when she walks her dog in order to call for help 
if necessary. She also uses the clothes dryer, an example of classic technol-
ogy, to avoid having to hang dry her laundry. All this time, she utilizes the 
devices without apprehension because she is convinced that she is able to use 
them competently.
In this study sample, this interpretative model was represented only by 
seniors of advanced age. Sackmann and Weymann (1994) call them the 
“pre-technological generation.” These people can be characterized by the 
fact that, in their childhood, electricity and electric light was already present 
in households, but radios were the only complex device they knew for many 
years. In this respect, it is obvious that the above-described comparison be-
tween the past and present leads to their conclusion that labor-saving tech-
nology is always an enrichment in their lives.
The very old age of the respondents in this model may also be a result of 
the fact that they especially appreciate devices which reduce physical effort. 
This is likely because the occurrence of physical impairments increases with 
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age. All respondents of this type possessed little technical knowledge, which 
is also due to their advanced age and therefore fewer opportunities to learn 
how to use the new digital technologies. It could as well be the reason for 
their lack of desire to understand the inner logic of new technology.
Pleasure in Beautiful Technology
This model, which is attributed to the Aesthetic-Expressive Dimension, is 
rarely represented among elderly individuals. For those that do associate 
with this type, the functions of devices are of great importance, as in the 
Instrumental Dimension, but they nevertheless attach a great importance to 
the appearance of the device as well. Each device is expected to contribute to 
the beauty of the individual’s home. Here, beauty is understood in the sense 
of a positive feeling or event.2 Therefore, not only the functionality but also 
the shape, color, and design are important when buying a coffee maker, for 
example.
What motive can explain this interpretative model of technology? For 
these elderly, aesthetics are generally of great importance, which is also re-
flected in their style of dress and in their home environment. The visually 
pleasing arrangement of all the artifacts of their home initiates their experi-
ence of pleasure, joy, and well-being. At the same time, they are convinced 
that the choice of a – usually expensive – device underlines their wealth and 
their cultural expertise, which in turn increases their social prestige.
Based on this motive, the elderly in this model spend a lot of time and 
give a great deal of attention to purchasing a new device. The desire for a 
beautiful device can even be so strong that they dispense with functional-
ity in order to get the best style. They appreciate high-priced, brand name 
products, and often prefer to make their purchases in specialized shops. The 
atmosphere of these shops is also in line with their desire for beauty in their 
way of life. In addition, they prefer new and novel products, because they 
associate a feeling of being up-to-date with them.
Which people could be assigned to this type? Or to ask more general-
ly: What conditions correspond with this interpretative model of technolo-
gy? It is noticeable that the respondents of this type are similar to the group 
of people Schulze (1992) describes in his Erlebnisgesellschaft, namely the 
2 |  Beauty is not an objective phenomenon, but it is associated with a device by 
the elderly.
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Niveaumilieu. These men and women mainly have higher levels of education 
and are rather wealthy. One may suspect that the related cultural and eco-
nomic resources are the necessary basis for this interpretative model.
Control over Technology
Characteristic for the elderly in this model is their desire to improve their 
technical abilities and skills via their use of technology. They often take for 
granted that the devices also have to fulfill important functions in the house-
hold (Instrumental Dimension). The aim of these older people is to master 
their technical devices. New digital technology tends to especially motivate 
them, as it appears to be complex and inscrutable at first glance, which makes 
it interesting in their eyes. Similarly, technical problems are welcomed as in-
teresting challenges rather than as nuisances. Nevertheless, these people are 
not interested in all technical innovations, but rather deal exclusively with 
the devices of their household.
What are the motives of these people? First, the use of technology is a 
welcome opportunity to turn away from what these people consider to be 
boring daily tasks. In addition, they enjoy the opportunity to improve their 
cognitive abilities and their technical skills, while at the same time assuring 
themselves of their expertise. Along with technical competence, they asso-
ciate high cultural qualifications, intelligence, and mental flexibility, all of 
which play an important role in their lives. Therefore, their own technical 
competence is a focal aspect of their self-image. One the one hand, it triggers 
a feeling of pride and a sense of being pleased with themselves. On the other 
hand, it allows them to set themselves apart from people who possess little 
technical expertise. For these people, technical competence is the basis of 
social affiliation, and at the same time an indicator of progressiveness, open-
ness, and youthfulness. They nevertheless experience their skills in some 
respects as being limited, which they associate with their rather low level of 
education. Therefore, it is plausible that they limit their interest in technolo-
gy pragmatically to their own devices.
Due to these motives, the elderly associated with this model have a large 
number of devices and spend a great deal of time with them. In particular, 
studying user manuals is considered to be very important to these individu-
als. This application of time is considered to be the key to improving their 
technical expertise. The instructions are worked through step-by-step with 
discipline and perseverance, so as to develop their technological competence 
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systematically. Moreover, training courses are perceived as important chanc-
es to deepen their knowledge. It is worth noting that technical problems are 
experienced as welcome occasions to further develop technical skills.
What are the context conditions for this type? In this sample, the elderly 
generally have a low-to-medium level of education. Nevertheless, all have 
professional experience with new technology, which may be the reason for 
their open-mindedness towards it and their confidence in their ability to mas-
ter it. Noteworthy is another aspect: Older women were almost forced by the 
lack of technical expertise of their partner or their boss to acquire a certain 
degree of technical competence to carry out the necessary tasks successfully. 
In this respect, the lack of technical competence of an important person in a 
social environment seems to be a trigger for intensive engagement with tech-
nology in others. Nevertheless, their own expertise might still be associated 
with a positive self-image and pride in the own competence.
Technology as a Passion
Technology has a very special importance for the elderly of this type. It plays 
a role not only in coping with daily tasks, but above all as a special purpose 
in life, a passion. Much of their day is devoted to the use of technology. Ev-
ery technical innovation on the market triggers their desire for learning more 
about it. At first glance, there exists an analogy to the model Control over 
Technology, because in both types a keen interest in technology itself dom-
inates their motivations. However, there exists one major difference. While 
the elderly of the model Control over Technology desire to increase their 
technological expertise as a sign of cognitive skills, the people of this type 
find technology itself at the center of their motivation. They are convinced of 
their high technical expertise, which is reflected in the fact that they believe 
they do not need to read user manuals in order to operate new devices.
A main motive for members of this model in the use of technology is, as 
mentioned above, an intrinsic interest in technical devices. The engagement 
in technology has as a high priority in their lives as their former employ-
ment previously held. Several lines of evidence support the hypothesis that 
engagement in technology is a replacement for their earlier employment. 
As previously mentioned, they spend most of the day devoted to technolo-
gy-based activities, which are strictly separated from their so-called “private 
life.” In addition, these people often receive orders from their social network 
which require technical expertise, and they fill these orders promptly, duti-
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fully, and almost professionally. Moreover, they did not voluntarily leave 
their employment, but rather did so out of necessity due to their age. Their 
employment had become their purpose in life. It seems that the occupation 
with technology is an attempt at compensation for the lost employment for 
these elderly.
Each day, these people schedule an intensive engagement with technol-
ogy. Furthermore, these elderly have a great interest in all technical innova-
tions. They regularly study technical magazines, as well as hold conversations 
with other technical “experts” about new products. It is self-evident that their 
households are equipped with a variety of classic and new technology. They 
perceive every technical problem as a welcome opportunity to be engaged in 
technology, just as the elderly of the Control over Technology model.
How can the context conditions of this model be described? What is most 
striking about this type is that it is comprised solely of men in this study. 
They generally have many years of professional experience with sophisticat-
ed technical equipment. Accordingly, the intrinsic motivation of technology 
in itself is already reflected in their choice of career, and may be the trigger 
that plays a major role in their retirement as well. To this day, technical em-
ployment is predominantly held by men. Accordingly, both the interest of 
technology in itself as well as many years of professional experience with 
technology could be found especially in men. Therefore, it is reasonable to 
assume that this type is represented primarily by males.
Construction of the Social Self with Technology
This model shows a proximity to the model Control over Technology, as in 
both models there is a need to ensure one’s own competence in using technol-
ogy. At the same time, there is a clear difference, which justifies constructing 
a new type: The elderly of this model are able to increase the feeling of their 
own competence, satisfaction, and pride in dealing with other people through 
the use of technology. They require social recognition of their technical com-
petence. They make such competence apparent in conversations with friends 
and relatives, as well as in discussions with technical experts. The inclusion 
of a variety of devices in daily life is self-evident to them.
The competent use of technology for individuals in this model is close-
ly associated with feelings of social affiliation and social integration. The 
elderly are convinced they will be excluded from the current and future 
technological world without sufficient technical skills. In other words, they 
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believe they require this competence to be considered a full-fledged member 
of society. As one female interviewee says, without these skills, one feels “to 
be only half somehow [Irgendwie nur halb zu sein].” However, the desire 
for social visibility of one’s own high technical expertise has its downsides. 
These elderly feel pressure caused by continual technical progress. They feel 
the compulsion to learn constantly in order to keep up-to-date. This is con-
nected with the fear of failure and a fear of being stigmatized as “old” by 
younger people. Technical expertise for these individuals is associated with 
youthfulness and progressiveness, traits they seek for themselves.
These motives are expressed in an intense preoccupation with technical 
devices, especially in terms of time. For example, if a device is to be pur-
chased, these elderly spend a great deal of time carefully weighing the pros 
and cons of different devices. Not only do they consult the internet to receive 
aid in the purchase decision, but journals and retailers in specialized stores 
as well. In addition, technology is an ever-present theme in their discussions 
with friends and/or their life partners. They also enjoy contact with tech-
nical experts such as professors of adult education centers in dealing with 
technical issues. It is self-evident that the household of these elderly persons 
include a variety of latest and modern appliances, which are utilized with 
supreme confidence as a result of their careful research. The elderly see tech-
nical problems as welcomed challenges rather than as nursances.
What are the context conditions which promote this interpretative model 
of technology? Some hints can be derived from the sample and should be ex-
amined on their generalizability. All people of this model possess at least an 
average level of education and have made a wide array of experiences with 
the use of complex technology as part of their professional activities. In some 
cases, the intense preoccupation with the new digital technology is intrinsi-
cally motivated. In other cases, it was forced due to the requirements of their 
jobs. Also interesting is a marked gender difference in this model. While the 
men in this type are predominantly intrinsically motivated, the women expe-
rienced mostly an external pressure – such as a boss with a lack of technical 
expertise – as the trigger for their improvement of technical competence.
Based on many years of professional experience, these elderly persons 
confidently use technology in their households. Likewise, it seems plausible 
that they can easily win social recognition with their knowledge, especially 
in a high-tech world. Because of this, it is easy for them to perceive a sense 
of belonging and integration in society.
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Communication with the Aid of Technology
This type of individual also connects technology with a social need. Tech-
nology is considered to be an effective way to achieve permanent access to 
other people. Accordingly, this interpretative model of technology could be 
assigned to the Instrumental Dimension. Nevertheless, it is assigned to the 
Social Dimension because it satisfies the social needs of the elderly in partic-
ular. The cell phone, telephone, and email program all play a central role in 
the daily lives of these elderly. In particular, the cell phone is seen as an op-
portunity for enlarging and strengthening their own network of relationships 
and, therefore, is their constant companion.
In this model, the motive for the use of technology is quite clearly the need 
for permanent and close integration into and interaction with their social net-
work. These elderly always want to be up-to-date when relating to their friends. 
They are convinced that new media technology allows them an intense contact, 
which had not been possible in earlier times. Nevertheless, these individuals 
do not wish to communicate constantly, but rather to be available continuously 
and to have the opportunity to contact others at any time. Additionally, the cell 
phone gives them a feeling of affiliation during a “lonely” walk, even without 
the active use of the device. The spatial absence of the others is transformed 
by the communication media in a location-independent, interactive presence.
In daily life, this interpretative model of technology is manifested by a 
competent use of a variety of devices for social interaction. If it is necessary 
to contact a friend who travels a lot, one female interviewee first sends a text 
message to determine the location of the friend in order to choose the appro-
priate mode of communication. Likewise, a male interviewee stated that if he 
wishes to plan an interaction with his busy daughter, he writes her an email, 
so she can answer at her convenience. Noteworthy is also the time which is 
spent during social interaction with the aid of technology. Telephone con-
versations with friends which cannot be met face-to-face due to geograph-
ical distances or (age-related) mobility restrictions often take a great deal 
of time. Therefore, the telephone flat rate has now become a staple in many 
households. Concrete reasons for calls are not necessary. Phone calls over 
“sweet nothings” (Peil 2007: 231) are often used to keep friendships alive. 
Due to the importance of communication, the elderly put an emphasis on 
quick solutions to technical issues and were willing to enlist the support of 
experts in remedying them. Hence, in the perception of this group of elderly, 
such defects played a subordinate role in their lives.
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This interpretative model of technology was represented by both men 
and women, across all educational levels and age groups. Technical compe-
tence, or the lack thereof, seems irrelevant for this model as well. Common 
to all elderly of this type is that their social network and an intense social 
interaction play a prominent role in their daily lives.
4. conclusion
Several trends can be gleaned through the consideration of the motives of the 
elderly for and against the use of technology. First, the motives associated 
with the Instrumental Dimension seem to play a prominent role for the ma-
jority of the interviewed elderly. Through the use of technology, daily work 
can be more easily, quickly, and economically managed. As described by 
Rammert (1988: 192), this could be attributed to the so-called “technological 
mentality,” which has emerged in the course of modern technological devel-
opment. On this basis, efficiency and improved performance have become an 
end or a cultural value in themselves. Technology is interpreted primarily as 
a means to an end. Sackmann and Weymanns’ (1994) findings about different 
technology generations point in this direction as well. According to them, the 
current interpretation of technology by elderly can be attributed to experienc-
es from their youth, which encourages the idea that technical achievements 
should primarily facilitate work.
Based on this finding, it can be assumed that factors other than instru-
mental motives hardly play a role, but it can also be shown that a multitude 
of other reasons for the use of technology exist. A small proportion of the 
elderly of this study – which can also be assigned to only one type, the Aes-
thetic-Expressive Dimension – combines the use of technology with feelings 
of joy and delight. With beautiful looking devices, they wish to arrange their 
household aesthetically, coherently, harmoniously, and beautifully. At the 
same time, these devices serve as a testament to their financial and cultural 
resources, the latter in the form of good taste. It can be assumed that rather 
few elderly associate with this model, as it is difficult to develop feelings 
in the context of instrumental objectivity in dealing with technology as de-
scribed above (cf. Tully 2003: 148).
In addition, motives for the use of technology can be identified which 
could be attributed to the Cognitive and the Social Dimensions. Some elderly 
perceive the use of modern technology as an important opportunity to assure 
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themselves of their own technical skills. Based on this, they consider them-
selves as open-minded, progressive, mentally flexible, and educated. For 
others, the use of technology provides an important purpose in life, which 
is equivalent to that of a profession and represents compensation for their 
exclusion from employment.
For others, the social visibility of their technical competence plays a ma-
jor role in their choice to use technology. Through the presentation of their 
technical expertise, they perceive themselves as belonging to the modern 
and technological world. Another large group of elderly individuals interacts 
with technology as an assurance of communicative accessibility. For them, 
through the use of communication media, the physical absence of their social 
network is transformed into a location-independent, interactive presence, 
which is associated with a feeling of affiliation and belonging.
Another finding of the study is that with the use of technology, elderly are 
usually influenced by several motives simultaneously. For example, some 
elderly with high technical expertise use technology – in addition to sup-
porting their daily work – as a means of increasing self-confidence, feelings 
of social affiliation, and social recognition. Avoiding the use of technology 
leads other elderly to an avoidance of technology-induced loss of control and 
the visibility of their lack of technical expertise, which contributes to their 
desire for “invisible” technology.
If it is the aim of innovators to enable older people to live a longer, more 
independent life through technology, the results of this study must be taken 
into account during technology development. Not only should technical fea-
sibilities be considered when creating new technology, but the motivations 
of older people in using that technology should be as well. In order to make 
this typology of motives for (and against) the use of technology available for 
technical innovators, it is necessary to develop it further. It is essential to ver-
ify the theses on interrelationships between the social, cultural, and structural 
conditions and the interpretative models of technology with a quantitative-
ly-oriented research design. Based on such studies, groups of people can be 
identified with specific motives in dealing with technology. In addition, the 
specific needs of these groups of elderly must be analyzed. The aim of such 
a collection would be to gather a comprehensive and systematic overview of 
different groups of older people, which are characterized by specific needs 
and interpretative models of technology. Technology development should be 
systematically oriented on these findings.
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An Exploration of Mobile Telephony 
Non-use among Older People
mireia fernández-ardèvoL
1. intRoduction
What if I get my first mobile phone when I’m 75 years old? What if I de-
cide to give it up at that age? Older people are commonly qualified either as 
later adopters or as the less innovative users of mobile communication (for 
instance, see Karnowski/von Pape/Wirth 2008). Challenges and difficulties 
older people face seem to justify why they are not interested in using mobile 
devices: therefore, a significant number of research is focused on usabil-
ity. Studies that focus on mobile phone use among older people describe 
the prevalence of voice communication (see Kurniawan/Mahmud/Nugroho 
2006; Ling 2008; Lenhart 2010) and how pressures from relatives can foster 
use (Ling 2008). Yet mobile phones need to be useful, social –because they 
allow communication among individuals, that is engagement– and enjoyable 
to be adopted (Conci/Pianesi/Zancanaro 2009). They usually constitute an 
extra layer of communication, used in addition to and complementing the 
landline –at least in developed countries (Fernández-Ardèvol/Arroyo 2012).
In this paper I focus on mobile phone non-use and the meaning this situation 
has in the case of older people, that is, for individuals aged 60 years old and over 
(60+). Given the pervasiveness of mobile phones, research questions are: What 
are the motivations older people have for not using mobile phones? How does 
this decision shape, if it does, mediated connectivity? What are the perceived 
effects, positive and negative, of non-ownership? While responding to these 
questions would be relevant for any age group, I focus on older population 
because they constitute the age group that has been less studied in this field.
I draw my discussion on qualitative research conducted in five cities be-
tween 2010 and 2013: selected metropolitan areas bring diversity both in 
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socioeconomic terms and regarding telecommunication markets. The cities 
are Barcelona (Catalonia, Spain); Los Angeles (California, USA); Toronto 
(Ontario, Canada); Montevideo (Uruguay) and Lima (Peru). We held inter-
views with individuals 60+ around mobile communication.1 The paper will 
analyze common patterns of mobile phone non-use among this subsample of 
participants. Up to 39 participants out of 147 identified themselves as mobile 
phone non-users at the moment of our conversation, describing an array of 
situations when explaining their relationship with mobile devices.
Main conclusions, first of all, have to do with heterogeneity: the simple 
label “non user” hides a variety of situations in the case of older people. The 
analysis shows that motivations for non-use are not only the challenges and 
difficulties I mention above: beyond the commonly accepted reasons, non-
use can be a personal decision, a kind of pushback strategy that shows the 
older person’s agency. Besides, interviews demonstrated that being a mobile 
phone user or not can follow a dynamic path; individuals can, and do, change 
their minds regarding whether to use a mobile phone or not.
Results are relevant per se as there is a need of in-depth empirical evi-
dence on the relationship older people have with information and communi-
cation technologies (ICT) in general and with mobile technologies in partic-
ular. In addition, as the path of innovations is not going to decrease, current 
results will also help to better understand the way future new information and 
communication technologies are adopted, rejected or ignored by older people.
2. conceptual fRaMewoRk
Mobile phones are not isolated technologies but part of a landscape that in-
cludes other communication media –for instance, landline phones. Media, 
in this sense, can be approached as an ‘ecology’ or assemblage of intercon-
nected technical elements (Latour 2005). Individuals would usually make a 
choice among devices when deciding whether, or not, to incorporate mobile 
1 |  Case studies relayed in semi-structured interviews except for the case study 
in Lima, where the author also conducted two discussion groups. Length of 
conversations varied from country to country, with an average of around one 
hour conversation. Case studies are part of a research line on older people 
and mobile communication of the research group Mobile Technologies and 
(G)Local Challenges (IN3, Open University of Catalonia). 
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phones into their everyday life (Hashizume/Kurosu/Kaneko 2008). What-
ever their decisions are, every individual would identify a specific set of 
channels in their everyday life, their personal set of communication chan-
nels (PSCC). Individual attitudes and aptitudes, as well as personal interests 
and socially imposed interests or pressures might shape the PSCC (Fernán-
dez-Ardèvol/Arroyo 2012). An important aspect to take into account is “the 
context in which communication processes occur” (Foth/Hearn 2007: 9), as 
it helps to understand “the impacts and possibilities of a particular medium, 
and how [mediated] communications fit into the other things that people are 
doing” (Tacchi/Slater/Hearn 2003: 15). Still it becomes relevant to consider 
the specific goals (Ball-Rokeach 1985) allowed by different forms of medi-
ated communication, and whether the different communication media avail-
able to each individual help them reaching goals in each context. In turn, 
goals of communication evolve with time because personal communication 
evolves with age (Charness/Parks/Sabel 2001).
Different typologies of use arise from empirical evidence and in re-
sponse to different research questions. For instance, Brandtzæg, Heim and 
Karahasanović (2011) distinguish non-users, sporadic users, instrumental 
users, entertainment users and advanced users of the Internet. With regard 
to mobile phones, Oulasvirta, Wahlström and Ericsson (2011) characterize 
non-users, novice users, casual users and professional users. Policy makers 
interested in closing digital divides are focused on increasing use: in general, 
available indicators assume that the higher the level of adoption, the better. 
They often focus on skills and context conditions to reduce non-use; indeed, 
affordances of use (Galperin/Mariscal 2007) give more information than the 
mere dichotomous variable use / non-use. Affordances of use refer to the 
capacities individuals have to effectively conduct the activities they would 
like to conduct with specific ICTs. Therefore, in terms of public policies, the 
analysis of use mainly focuses on individuals’ digital activities and their fre-
quency, as these are indicators of use capacity –see, for instance, the Digital 
Agenda for Europe (European Commission 2015)..
Given these assumptions, it is common to find works where non-use is 
approached as a problem to be solved, but “defining people only as producers 
or as users of technologies confirms the technocratic vision of the centrality 
and normativity of technology. Users of technology also need to be seen in 
relation to another, even less visible group – namely non-users.” (Wyatt/
Thomas/Terranova 2002: 25) Following Wyatt/Thomas/Terranova (2002), I 
avoid approaching non-use as a deficit. Non-use can be either voluntary – as 
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it is for resisters and rejecters – or involuntary – as it is for excluded and ex-
pelled (Wyatt/Thomas/Terranova 2002). Similarly, it can be volitional – indi-
viduals not interested or those who already gave up using – and non-volition-
al –individuals who, for different reasons, face lack of knowledge or lack of 
access to use these communication technologies (Brady/Thies/Cutrell 2014).
When individuals reach saturation, “situational non-use” can appear. 
That is, established users of online social technologies would occasional-
ly stop using them; that situation can even turn into a permanent drop-out 
(Leavitt 2014). While situational non-use often refers to online advanced 
services, the concept can also apply to basic electronic tools such as mobile 
phones. Perceived usefulness, which shapes adoption, does not exist as a 
stable category (Chirumamilla 2014): this is one of the reasons justifying 
changes over time. In this sense, Fausset et al. (2013) approach older adults’ 
perception of technology by using a behavioral change model – the stages of 
change model. As for this approach, there is always a possibility to stop using 
a given technology at any point in the process of adoption and appropriation. 
In line with this, Wyatt (2014) claims there is a need for a new conceptual 
framework that must include both users and non-users as well as practices of 
use and non-use, as users of digital technologies need to be conceptualized 
along a continuum with degrees and types of involvement that may change 
depending on personal characteristics and circumstances.
It is commonly accepted that older age starts with retirement. Regardless 
of the specific age (60 or 65 years old), a distinctive characteristic of the 
category “elderly people” is its high heterogeneity as “lives fan out with 
time” (Neugarten 1996). Not only educational level, but also life experience 
and life trajectories create diversity. This should be taken into account when 
approaching this wide age group which, indeed, gathers different generations 
under the same label. Neugarten suggested the distinction between young-
old and old-old as a “gross way of acknowledging some of the enormous 
diversity among older persons” (Neugarten 1996: 48) that overcomes the 
limitations of classifications strictly based on age. The young-old refers to 
retired individuals, healthy and integrated members of their families and 
communities. The old-old refers to persons who need a range of health and 
social supportive/restorative services.
Despite their diversity, industry research often considers older people as a 
homogeneous group, what Sawchuk and Crow (2011) call the grey zone. This 
approach can also be found in some academic publications – as is claimed by 
Loos, Haddon and Mante-Meijer (2012). Yet, some studies on ICT and ageing 
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do acknowledge such heterogeneity: two examples serve as illustration. The 
first one, which focuses on the old-old, is a study on the information behaviors 
in the fourth age aimed to conceptualize information literacy (Williamson/
Asla 2009). Authors conclude that, taking into account the limited research on 
the area, common assumptions on information behaviors in the fourth age are 
not well founded. The second one focuses mostly on the young-old: the paper 
claims for heterogeneity in age by studying ICT use by people between 55 and 
65 years old – that is, in transition to retirement – as this age group is rarely 
considered in studies. A focal point is that late-midlife people are challenging 
“the assumption that they find it difficult to embrace new technologies” (Sa-
lovaara et al. 2010: 803). Both examples criticize assumptions on how older 
people use ICTs. These assumptions are sometimes built upon age norms that 
construct older people as limited individuals, as “object of others’ actions, 
reducing their prospects of being seen as actors entitled to making their own 
decisions” (Jolanki 2009: 215). Linked to this idea of agency, it would be a 
mistake to assume that any older individual not using mobile phones will be, 
by default, more isolated or will have fewer opportunities to develop their 
personal interests. Such causal relationship would respond to a non-critical 
techno-deterministic approach (as argued by Pinch/Bijker 1987).
3. case studies
I draw my discussion on qualitative research conducted in five cities between 
autumn 2010 and autumn 2013: the cities are Barcelona (Catalonia, Spain); 
Los Angeles (California, USA); Toronto (Ontario, Canada); Montevideo 
(Uruguay) and Lima (Peru). In each city we conducted an independent case 
study that followed a common methodological and conceptual framework to 
allow for a thorough insight into a complex phenomenon from a qualitative 
perspective and favors the search of common trends that do not depend on 
contextual settings (Yin 2003). Selected metropolitan areas brought diversi-
ty in terms of culture, socioeconomics and telecommunication landscapes. 
Besides, the generational diversity of participants was guaranteed by estab-
lishing only a lower boundary in age – 60 year old – but no upper boundary. 
A flexible, interactive research design was taken to incorporate the specific 
circumstances in which the research was carried out (Maxwell 2005). In the 
paragraphs that follow I will describe the most relevant characteristics of the 
case studies discussed in this paper.
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The goal of the original research project was to understand the relation-
ship older people have with and through mobile telephony. Yet, mobile own-
ership was not a selection criterion in order to allow the gathering of rele-
vant information for a better understanding of the processes of rejection and 
acceptance of this technology. Particular attention was paid to the different 
communication media individuals use in their everyday life, as these allowed 
us to achieve a better understanding of the specific role of mobile communi-
cation within the communicative ecology of each individual.
Case studies relayed in semi-structured interviews except for the case 
study in Lima, where the author also conducted two discussion groups. A 
short questionnaire and personal notes taken after each interview comple-
mented information gathering. First of all, every semi-structured interview 
and discussion group followed a flexible outline and was conducted as a 
relaxed conversation. Conversations revolved around the communication 
media individuals use (mainly landline, mobile phone and Internet); the 
people and institutions they communicate with in their everyday life; and 
the common uses of communication channels, with a specific focus on mo-
bile phones – if used. The interviews also discussed motivations, opinions 
and personal experiences regarding the decision to have a mobile phone or 
not. First, conversations were voice recorded for further text analysis and 
research ethics were adapted to each country context. Respondents were at 
all times informed that they could skip any question they did not feel com-
fortable with and that they could end the conversation whenever they want-
ed. Secondly, the questionnaire helped to gather structured socioeconomic 
information. Finally, notes taken after the interview aimed at incorporating 
non oral information of the whole interaction; for instance, relevant pieces 
of information that were gathered when the voice recorder was off and, in 
general, researcher reflections before, during and after the interview.
The number of participants totaled 147, with ages ranging between 60 
and 98 years old. The sample was composed by more women (103) than men 
(44), a common trend in all the case studies. In order to recruit participants, 
we relied on informants and on snowball sampling. In the metropolitan area 
of Barcelona we interviewed 53 participants aged between 60 and 96 years 
old between October 2010 and March 2011. Participants lived in different 
areas of the metropolitan area, so we accessed individuals of different socio-
economic conditions. Among them, 12 participants were living in retirement 
homes. In Los Angeles, I conducted fieldwork in autumn 2011: I accessed 
20 older people, most part of them volunteers in an organization, with ages 
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between 61 and 92. While most of them lived in middle-class neighborhoods, 
some also lived in more modest areas. In Toronto, we conducted interviews in 
May 2012 with 22 participants during 2 days in a high-end retirement home. 
This group constituted the most aged section in our sample, with individuals 
ranging from 75 to 98 years old. Montevideo, where I interviewed 15 partici-
pants in June 2012, gathered the younger group with ages ranging from 64 to 
75. Finally, in Lima I talked to 37 older individuals in September 2013, their 
ages ranging from 61 to 98. While in Montevideo I defined no condition on 
the income level of participants and I accessed middle- and upper-class pop-
ulation, in Lima I focused both in middle- and upper-income neighborhoods, 
but also in a low-income district to allow for a more thorough analysis.
In order to answer the specific research questions proposed in this paper, 
I conducted thematic analysis of the conversations and the personal notes of 
participants who identified themselves as non-users. My focus stayed in the 
analysis of what was said during the interviews, which was usually a pro-
jection, that is, a narrative of what happens in each individual’s life (Kvale 
1996). Among the 147 participants, 39 identified themselves as mobile phone 
non-users at the moment of the conversation (26 women and 13 men). I will 
develop those cases which I consider better illustrate the main ideas found in 
my analysis, regardless of the case study they belong to.
4. Results
All the participants in the examples had access to a landline, unless otherwise 
stated, and used it regularly in their everyday life communications. Those 
in the labor market were regular users of computers and the Internet, while 
some retired participants did also go online. No real names are used to pre-
serve anonymity.
Paco (84 years old) tried to use a mobile, but he already broke two devic-
es. He then decided he did not want to have one due to those discouraging 
negative experiences:
I have it in my pocket and it’s like I forget it… I don’t, I don’t hear it. […] Then I 
make a real mess to call… […] I don’t have memory for that. (Paco, 84, Barcelona)*2
2 |  Legend: * Own translation, from Catalan or Spanish; ** English in the original. 
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Andreu (88) already adopted a mobile phone and got used to it, but he suf-
fered a stroke that affected his dexterity. He then stopped using the device but,
I keep it [the mobile phone] just in case one day I need to use that [small] part [the SIM 
card] in another handset… [or] I need the data stored on it (Andreu, 88, Barcelona)*
Still, the mobile can become useless for reasons not related to usability, as 
Ann and Consuelo explained. Ann (63) and her husband decided to buy a 
mobile phone in 2005:
We both bought cell phones when we figured that we should probably have it for 
emergency purposes. And then… And also it was cheaper if you bought two. You had 
two for the price of one. […] So it was… it made sense that I had this. So I just didn’t 
use [it]. So I kept it in the glove compartment of my car. “So this is perfect. In case of 
an emergency I’ll have the cell phone.” It just was pointless. I think it’s still in the… 
It’s still in my glove compartment. (Ann, 63, Los Angeles)**
In the few occasions Ann needs a mobile phone, for instance when picking her 
daughter up from the airport, she uses her husband’s device. Her friends some-
times tease her for not having a mobile phone, but this is not a big deal for her.
Consuelo (67) also decided to buy a mobile phone in 1993. At that time, 
mobile calls were significantly more expensive than landline communications:
I did it for my sons… because of them and because I didn’t want to stay that many 
hours at home, as I was coordinator of a friendship group. The more I was behind the 
landline the higher the possibilities for people to join the activities of the center. […] 
Then I thought: “Look, a mobile phone will give me more freedom”, but at that time 
almost anyone had mobile phones and I was a little ahead […]. And it turned to be 
useless, because everybody called me on the mobile to ask for my landline number, 
and then I thought “I don’t want to pay that bill when people want the landline”, and 
I gave up.” (Consuelo, 67, Barcelona)*
At the moment of the interview Consuelo was not using any mobile phone. A 
friend gave her a device as a present, but she does not feel she needs it. Yet she 
is clear about priorities: if one of her sons asked her, she would use the mobile.
Wilma (67), who never got used to the mobile phone she received as 
a present from her son, deployed an interesting strategy for being always 
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reachable. She does not feel she needs the mobile, but it is important for her 
not to worry her sons:
I put papers, I tell you, I write in big white papers: “I’m leaving, it’s 19h, I’m at the prayer 
group”, [and] there’s a phonebook with all the numbers (Wilma, 67, Montevideo)*
Clementine (76) also received a mobile phone as a present but she rejected it 
immediately. She does not surrender to her family pressures:
Yes, they do [pressure], every day they see me. “You should have a cell phone, some-
thing could happen to you. […]” And I tell them, “There’s a phone on the corner, there 
is phones in the store, there are phones everywhere. There is people around that have 
a phone that maybe they would call them for me.” (Clementine, 76, Los Angeles)**
Another strong rejecter is Laura (63): she manages at her job without a car 
and without a mobile phone. She agrees she is not an “average” person as she 
is against consumerism, and explains her priorities clearly:
I look for my own [personal] times. But when you have a mobile phone, before you 
realize it they are already here; everyone is invading your time. And you must be 
there, in tune with what the other says. Well… on this I’m really resistant, ok? (Laura, 
63, Barcelona)*
Esther (87) also considered the idea of having a mobile phone, but has a 
straightforward opinion:
“I’ve decided I don’t need one [mobile phone]. (…) And I don’t want one. They seem 
to be getting more and more complicated. (Esther, 87, Toronto)**
In contrast, César (68) never considered buying a mobile phone. However, if 
he were given one as a present he would be happy with it:
“I won’t give [the mobile phone] back. I will keep it. (César, 68, Montevideo)*
This was somehow surprising for his son, who eventually explained that her 
sister and he did not expect Carlos using it that much. Instead, they would 
expect him to stop using the device once the battery drains, as he would not 
know what to do then.
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Blanca (98) is used to have domestic workers at home. She is living on 
her own with two workers who take care of domestic duties and, now she is 
more dependent, of her as well. At this point in her life, many more tasks are 
done for her than in the past; for instance, she never goes out on her own. 
Thus, she does not need a mobile phone because
When I go out I’m always with the maid. They [anyone who would like to reach her] 
can call her. (Blanca, 98, Lima)*
Stephan (78) used to be an international, freelance professional and is now 
retired. When asked, he said he is not against the mobile phone; it was just 
that “I don’t need it”. However, he might changing his decision in the future:
If something came up and I got interested in doing something again that required it 
[the mobile phone]. […] Not just a bunch of crappy, goofy conversation. If legitimate 
function was necessary, fine. (Stephan, 78, Los Angeles)**
In the retirement home in Toronto, where landlines are installed in residents’ 
rooms the moment they move to the premise, most part of non-users told us 
they never considered having a mobile phone. Particularly, John (98) never 
considered having one. He is a wealthy, self-made man who is proud of him-
self. Money is not an issue for him:
“I haven’t found any use for it [the mobile phone]. […] The lifestyle...I mean, I’m not 
hopping all over and... if I was going around with...and my wife was alive and something...
and you were going downtown, I want to phone her or something, I would have one. […] 
So […] I can’t be bothered with it. And I don’t miss it. But I haven’t...if I needed it I 
wouldn’t hesitate to get it.” (John, 98, Toronto)**
Cora (76) lives in a low-income district. She would be happy to receive a mo-
bile phone as a present for a second time and “learn how to use it again”. She 
explains she “enjoyed” having the mobile phone she received as a Christmas 
present in 2009, but her device was stolen after few months and, after the 
experience
They [her children] won’t buy me another one. Not anymore (Cora, 76, Lima)*
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Catia (88) lives in the same district. She was a hard-working single mother, 
currently living with two of her adult children. They have a pay-as-you-go 
landline phone with no airtime, so her children cannot call her when they are 
late. When asked, she says she would like to have a mobile phone and that 
this would be the only phone for her:
But I should practice to use it, [because] once I had one [but]… it flew away. (Catia, 
88, Lima)*
She refers to a used mobile phone her daughter borrowed her so that she 
could call Catia during the day: a caregiver broke it and the daughter threw 
it away but never replaced it.
Finally, Evelyn (90) would also like to have a mobile phone. She explains 
she is legally blind and already has a phone home with big buttons so she 
can operate the device properly. But the landline is not enough, as she has a 
pretty active life:
[…] they’re making larger buttons but I just haven’t been able to get one yet. […] Yes. 
I would like to have one with larger letters. […] And then I could take it with me. […] 
because I go to classes and things and I need something to.... […]. And I go to Braille 
[classes] and most of the people there have the cell phones. They teach you how to use 
them. (Evelyn, 90, Los Angeles)**
5. discussion
The first evidence is that participants identifying themselves as non-users 
are both young-old and older-old. Some of them never had a mobile phone 
(Laura, 63 years old; Clementine, 76; César, 68; Blanca, 98; Stephan, 78; 
John 98; and Cora, 76), while others had some experience with a device 
(Paco, 84; Andreu, 88; Ann, 63; Consuelo, 67; Wilma, 67; Cora, 67; and 
Catia 88). Yet a closer look to these wide categories is necessary for a more 
detailed picture of the motivations and conditions of non-use in the case of 
older people. I organized the results under four headlines corresponding to 
categories, although these are not mutually exclusive.
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A Present I Keep in a Drawer
It is common to give a mobile phone as a present. Older people are not an 
exception and it is a way for relatives to foster adoption and it can also act as 
a gentle form of pressure (Ling 2008), although this strategy does not always 
work. This is the case of Paco (84), who tried to get used to the mobile but 
it proved not to be useful, neither socially engaging nor entertaining –or en-
joyable (Conci et al. 2009). This is also the case of Clementine (76), who did 
not even try out her present and rejected using it. Her case reveals she had 
agency – or free will – to face her family pressures; her rejection demonstrat-
ed she was not the object of others’ decisions (Jolanki 2009).
I don’t Like it!
Laura (63) and Esther (87) also demonstrated their agency when they de-
cided not to have a mobile phone. Even though both participants are under 
the label 60+, Laura would qualify as a young-old and Esther as an old-old 
(Neugarten 1996). Their reasons for rejection seem to be shaped by their 
vital circumstances. Esther would expect unnecessary complications if she 
had a mobile phone; in contrast, Laura does not discuss usability issues. I 
argue that, in this case, as mobile technologies are pervasive and have a high 
symbolic value, rejecting the mobile phone also creates identity. In both cas-
es, part of their identity is built around rejection of consumerist behaviors, 
which would include using a mobile phone, and that such behavior is related 
to ideology (Selwyn 2003).
I don’t Feel I Need it
In contrast with participants who express a clear position against mobile 
phones, most non-users argued they already have other channels for mediat-
ed communication (the landline, for instance), so they do not need another 
layer of communication. Blanca (98) would constitute an extreme case: she 
does not need a mobile phone of her own, as her domestic workers would 
take care of her mediated communications any moment of the day and they 
already have one. This does not seem to affect her agency, her free will, as 
she has got domestic workers 24h a day during her whole life.
Participants who do not feel the need for a mobile phone describe different 
attitudes towards the idea of having such a device. First, John (98) explains 
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that in other moments of his life he could have used a mobile phone, but now 
it does not fit in his lifestyle. Conversely, Stephen (78) would consider hav-
ing one in case he would like to join an activity that justified using a mobile. 
Their age difference – 20 years – would be related to their dissimilar perspec-
tives. Second, César (68) never considered having a mobile phone. The initial 
unawareness he expressed was nuanced by his predisposition to use it if he 
would be given one. Interestingly, his case illustrates how “preconceptions 
about [older people] needs and capabilities” (Östlund 2004: 46) operate. His 
son was surprised when Carlos expressed that attitude: Carlos’ children, in 
fact, would expect him not to use it as he would never understand the device.
Finally, initial reluctance to mobile phones among older individuals can 
turn into acceptance if the service meets their personal needs (Ling 2008). 
However, for Ann (63) and Consuelo (67) the experience was the opposite: 
they tried to use a mobile phone but it turned out to be useless; this is why 
they did not feel they needed it. They constitute an example of technology 
pushback, understood as a negotiation that calls into question the norms sur-
rounding the use of digital tools (Young et al. 2014). In the same way, Wilma 
(67) does not need to have a mobile phone to achieve her goals of communi-
cation (Ball-Rokeach 1985), as she built a whole strategy for being reachable 
when out of home that involved the cooperation of her personal network. 
While I do not have enough evidence about the perceptions of her friends and 
relatives, this case would qualify as a “purposeful non-adopter [that can be] 
unflatteringly described as parasitic.” (Katz 2008: 435)
I’d Like to Have one but…
Up to now, the participants made a choice (Hashizume/Kurosu/Kaneko 
2008) and discarded the mobile phone. We already saw that some assume 
– implicitly or not – their decision is straightforward, while others would 
be open to change it. However, there are participants who look forward to 
having a mobile phone; this is the case of Evelyn (90), who was not yet able 
to get a device adapted to her visual impairment. Her attitude seems different 
to that of Andreu (88), who just stopped using the device after he suffered a 
stroke. One reason could be that Evelyn joins in a lot of activities out of the 
home, while Andreu is now comparatively much less active.
Participants living in a low-income district in Lima faced economic re-
strictions. For Cora (76) the mobile phone would be a complement to the 
landline, but for Catia (88) it would constitute her only available phone when 
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she is alone at home. Interestingly, the three women seem to have lot of 
expectations about mobile phones, as they mention they would be happy to 
learn how to use the device. Their attitude is the opposite to that of Esther 
(87), John (98) or Paco (84), who refer to difficulties in either their actual or 
their expected experience with the mobile phone to justify their non-adoption 
position.
Research Questions
My first research question looked at the motivations of older people for not 
using mobile phones. It is possible to divide the participants’ motivations for 
non-use in two categories: the first one would include resistance (I don’t like 
it), uselessness (I don’t need it) and unawareness (I never considered it). Re-
sistance and uselessness might be a consequence of challenges and usability 
issues but, interestingly, they might also be an ideological response of older 
individuals. Indeed, they can even appear after some experience with using a 
mobile phone. The second category of motivations is related to economic or 
physical restrictions: as opposed to agency, these are limiting factors that re-
move the ability to decide from the older person. While there is not an exact 
correspondence between these two categories, they are similar to voluntary / 
involuntary (Wyatt/Thomas/Terranova 2002) and volitional / non-volitional 
non-use (Brady/Thies/Cutrell 2014).
The second research question looked at how mediated communication 
is shaped by mobile non-use while the last research question looked at per-
ceived effects, positive or negative, of mobile non-ownership. Not having a 
mobile phone can become a problem for others, and specific strategies can 
appear to cope with expected moments of disconnection. However, when 
non-use is a consequence of a personal decision, participants tend to report 
neutral or positive effects. If there is any negative effect, they explain they 
can cope with it. When non use is the consequence of a limiting factor, such 
as an economic or a physical restriction, non-ownership is evaluated in neg-
ative terms and the mobile phone appears to be a desired object. The mobile 
phone is seen as a tool that would improve their needs for mediated commu-
nication while being outdoors. For the rest of everyday situations, as long as 
they had access to a landline, they did not report any limitations.
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6. conclusions
This paper explored the motivations and experiences around mobile non-use 
as reported by older individuals who, regardless of whether they had a mobile 
phone kept in a drawer or not, defined themselves as mobile phone non-users.
My main conclusions, first of all, have to do with heterogeneity. The 
simple label “non user” hides a variety of situations in the case of older peo-
ple. Some seniors reject mobile phone adoption and fight against relatives’ 
or friends’ pressures, thus reinforcing their identity with this decision, while 
others assert that mobile communication has no place in their universe. The 
category also gathers individuals who never owned a mobile phone, as well 
as other older individuals who used to have a mobile device. In terms of het-
erogeneity, this paper also contributes with empirical evidence to build age 
nuances regarding the relationship older people have with mobile telephony.
Secondly, the availability of other communication channels is relevant. In 
general, when there is a fixed line, the mobile phone may play a peripheral 
position within the personal system of communication channels in the older 
person´s life. Seniors for whom mobile devices are complementary can easily 
manage without them: this appears to be even more obvious in the case of old-
er individuals who decided to stop using the mobile phone they already had. 
Indeed, disconnection only appears when there is not any available landline.
Thirdly, it becomes necessary to open the dichotomous classification 
“user / non-user” to have a better picture of the relationship individuals have 
with and through mobile phones regardless of their age. Particularly, (non-)
use should be approached as a dynamic category as, by definition, (non-)
use is not a permanent state. Our lives evolve; our interests and our goals of 
communication evolve; and the digital devices available in the market also 
do. Therefore, every individual at any age is continuously making decisions 
regarding adoption, non-adoption, or rejection of digital forms of communi-
cation. Gathered evidence shows that older users are not an exception.
Fourth, while I focus in the general trends arising from the case studies, 
poverty arises as a context-specific issue in the low-income neighborhood I 
accessed in Lima. When purchase capacity is limited, having a mobile phone 
becomes a luxury for older people. Non-voluntary non-use is an indicator of 
lack of agency – or limited free will. In these cases non-users would express 
a desire to have a mobile phone due to the social relevance of the device.
Finally, when there is voluntary non-use, decisions are related to agency. 
Particularly, non-use is motivated by resistance and uselessness, but also by 
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unawareness, and can be understood as a form of agency of older individ-
uals. We should approach decisions on non-use at any age as seen from the 
subjective perspective of individuals. In this sense, refusing to use mobile 
phones can be an ideological decision or a way to cope with personal situa-
tions that change as we age.
Due to the growing pace of innovations, the results obtained in this study 
will also help to better understand the way future new information and com-
munication technologies will be adopted, rejected or ignored by older people. 
Some evidences – as mobile phones kept in drawers, ignored, and regarded as 
good-for-nothing – bring a suggestive starting point for future research in this 
arena. For instance, it would be interesting to look to the intensity individuals 
have with mobile phones from a longitudinal perspective: When do a mobile 
phone gets into, or jumps out, from a drawer? Or What are the circumstances 
that change the relationship older individuals have with mobile phones?
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Older Women on the Game: 
Understanding Digital Game Perspectives 
from an Ageing Cohort
HannaH marston and sHeri graner-ray
1. intRoduction
There has been a substantial amount of activity in the game industry in rela-
tion to the deployment of digital games since their demise in the late 1950s 
and early 1960s. Conversely, within the early part of the 21st century, research-
ers have also taken an interest in digital games and their use within society 
for health, rehabilitation, societal engagement and playing for fun. The first 
computer game to be released by the game industry was Spacewar (1962), 
and from the beginning of the 1970s onwards, games were primarily accessi-
ble in public environments such as pubs and arcades (Simon 2009). This no-
tion changed with the development of the Magnavox Odyssey (1972), which 
brought games into the home environment to facilitate a social relationship 
between the gamer and the games, but also amongst fellow players within the 
home. Moreover, the integration of computer games into the home is similar 
to the implementation of the television (Flynn 2003). While the television 
facilitated family togetherness and brought an entertainment medium, com-
puter games also provided the family with a different form of entertainment, 
accessible in the home and not in public houses or arcades. Herman (2001) 
has provided an in-depth account of the videogame industry by highlighting 
the highs and lows experienced in the last forty years. Although this type of 
technology has been made available on the market for all audiences, it has 
primarily been accessed by tech-savvy individuals categorized as Generation 
X (1960s – early 1980s) and the Millennial Generation (1981-present) rather 
than by baby boomers, and by young males rather than by older women.
68
The concept of digital games for those in the childhood and youth period 
has primarily been male oriented (Laurel 2001), a tendency that changed in the 
1980s as a result of several pioneers in the game industry: Brenda Braithwaite 
Romero1, Roberta Williams2 and Sheri Graner Ray3. The array of practical and 
theoretical work undertaken in this field by designers, critics and scholars has 
recognized that many games do not appeal to the female audience. Solutions 
have been sought to overcome this issue to enhance a greater understanding of 
the needs and requirements of female gamers in relation to content and access.
The use of digital games by ‘other’ audiences has been exponential 
(Bleakley et al. 2013; Hall et al. 2012; Marston/Smith 2012; Miller et al 
2013) with a strong focus of facilitating intergenerational game play via de-
vices such as the Nintendo DS handheld, the Wii, and the Microsoft Kinect 
consoles. The average age of female US gamers has changed considerably 
over the last 15 years based on the statistics published by the ESA. The av-
erage age of a female gamer in 2004 was 29 years (ESA 2004), and eleven 
years later, the average age of a female gamer is now 43 years, whereas the 
average age of a male gamer is 35 years old (ESA, 2015).
Since 2004 there has been a growing proportion of female gamers (ESA, 
2004); thus illustrating a growing market which is now perceived to be an 
entertainment medium for all people and ages in society, not just for men or 
boys. Little work has provided an insight into older person’s preferences of 
digital games (Marston 2013a; 2012); even less is known about digital game 
preferences of older women.
1 |  Brenda Brathwaite Romero has worked in the games industry for 34 years 
and has credits on 22 game titles. Ms Brathwatie Romero is best known for 
working on the Wizardy role-playing video games.
2 |  Roberta Williams is a game designer, writer and a co-founder of Sierra On-Line 
(later known as Sierra Entertainment). Ms Williams pioneering work in the 
games industry stems from the graphic adventure games which include game 
titles such as Mystery House, the King’s Ques and Phantasmagoria. 
3 |  Sheri Graner Ray has worked for a series of video games companies including 
Electronic Arts, Origin Systems, Sony Online Entertainment and Cartoon Net-
work. Ms Graner Ray has worked on game titles such as Star Wars Galaxies, 
Ultima and Nancy Drew. In 2005 she received the International Game Develo-
pers Association Award for Community Contribution for her work on women’s 
interests in the games industry. At present she currently serves as the Execu-
tive Char for Women in Games International. 
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However, with industry developments such as the development of the 
Wii or the Kinect console, it is unlikely that digital games will stop being 
utilized by older people based on the advantages highlighted by previous 
studies (de Schutter 2010; de Schutter/Vanden Abeele 2010; Marston 2013a, 
2010; Voida/Carpendale/Greenberg, 2010; Voida/Greenberg 2009). The au-
thors suggest these consoles are popular with older adults because of the 
type of interaction utilized by the individual consoles – motion and gesture/
speech recognition. This makes it easier for older adults to engage with the 
game environment than playing on the Sony Play Station console, which 
uses the traditional game pad for game play interaction which older adults 
may find difficult to use due to age related conditions such as arthritis or 
unfamiliarity with the controller (Marston 2013b).
Figure 1: Displays the Increase of Gamers (by Age) since 2004
It is anticipated that the ageing population will reach unprecedented num-
bers in the next fifty years (European Commission, 2007). Based upon the 
estimated statistics and in conjunction with the digital gaming developments, 
it is hypothesized that there is the possibility that game technologies could 
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facilitate independent living, user engagement, well-being and rehabilitation 
to improve one’s quality of life.
Within the fields of gender and game studies, older women have tended 
to be ignored (Krekula 2007). To the authors’ knowledge, there is no work 
that focuses specifically on digital game preferences of older women. Be-
sides, little research so far examines digital games from a gender and geron-
tological perspective. Moreover, there have been no published data referring 
to the number of hours spent by older women and their game playing habits 
in conjunction with the type of genre(s) they prefer. Identifying and under-
standing the preferred type of content of older women may aid researchers 
and professionals with the knowledge for future digital game design and 
developments. The work discussed in this chapter attempts to answer the 
following question: what are the gaming preferences of older women?
2. a gendeR-Based peRspective on gaMing
Recognition of the importance to examine preferences and engagement of 
digital games by older adults has begun; yet, to date, its focus has been lim-
ited. Current research has examined the utilization of digital games to fa-
cilitate quality of life (Goldstein et al. 1997), the effects of cognition and 
reaction time while interacting with digital games (Basak et al. 2008), and 
design interaction, intergenerational gaming and requirements of older adults 
for prospective game design (de Schutter 2010; de Schutter/vanden Abeele 
2010; IJsselsteijn et al. 2007; Marston 2013a; Marston/Smith 2012; Pearce 
2008; Voida/Carpendale/Greenberg 2010; Voida/Greenberg 2009). Re-
searchers have examined the relationship between gender and digital games 
primarily focusing on younger audiences (Carr 2006; Cassel/Jenkins 1998 
Heeter et al. 2004; Jenkins 1998; Kafai 1996; Krotoski 2004; Pratchett 2005; 
Taylor 2003, 2006).
Game concepts for younger audiences designed by males often integrate 
elements of violence, which in turn became less appealing for females (Ka-
fai 1996). Several studies have identified game elements which should be 
considered during the development process of games to target a female audi-
ence. The elements listed below are deemed important to female players and 
digital games, which include the following (Carr 2006; Cassel/Jenkins 1998; 
Graner Ray 2004; Heeter et al. 2004; Jenkins 1998; Krotoski 2004).
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• Character development;
• Collaborative play;
• Narrative;
• Puzzle;
• Exploration;
• Role playing;
• Game experience to reflect real world experiences;
• Social interaction;
• Indirect competition;
• Team competition;
• Cooperative play; and
• Flexibility to choose and make decisions.
Traditionally, female character development and placement in games has 
taken on submissive roles such as the damsel in distress, or a princess in 
need to be rescued by a male character. One of the most internationally well 
recognized examples can be found in the Super Mario Bros (1985) game. 
The gamer may select either one or two male characters and must complete a 
series of levels to secure the release of the princess; supporting previous re-
search that illustrates representation is often male dominated (Laurel 2001). 
Therefore, there is an opportunity within game design to encompass a strong 
female protagonist: seizing this opportunity, to broaden the appeal of the 
game to a female audience in addition to widening the scope of game ideas 
to welcome older women, Bryce & Rutter among others note that:
“[…] female game characters are routinely represented in a narrowly stereotypical 
manner; for example, as princesses or wise old women in fantasy games, as objects 
waiting on male rescue, or as fetishised subjects of the male gaze in first person shoot-
ers” (2002: 246).
Taylor (2003) explored how the female representation of avatars can affect 
female gamers, highlighting that a common feature within games can originate 
from male and female avatars and the hyper sexualisation of the characters. For 
example, female avatars are specifically sexual, and while “chest and biceps on 
male characters act as symbolic sexual characteristics, they are simultaneously 
able to represent power… large breasts only act as sexual markers” (41).
Graner Ray (2004) critiques / argues against the perception of ‘heroes’ 
who are identified through physical traits of “unrealistically large breasts 
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situated highly on the chest, a waspish waist, and a prominent, well-rounded 
derriere” (102), which positions the character to be “[...] young, fertile and 
ready for sex” (102). This notion is perceived acceptable by players who 
have the desire to be a hero. For example Xena, Warrior Princess (Renais-
sance Pictures) is shown to be a strong and sexy character and not hyper sex-
ualized in the television program bearing the same title. Her physical body 
proportions were not exaggerated and yet represented a heroic character. 
Furthermore, Graner Ray notes how female gamers reported an increase in 
confidence through the representation of an avatar (2004: 105).
The evolution of Lara Croft (1996-2013) has changed considerably. De-
signers/developers have continued to hyper-sexualise the character: for ex-
ample, her stomach and breasts are uncovered in the latter character devel-
opments, more so than in the earlier images. During game play, the camera 
angles highlight the hyper-sexualized character development of Lara Croft, 
to emphasize her bust. As Graner Ray states, “Even when on her back and 
covered in the sand, her very large bust line stood straight up like two large 
missiles” (2004: 33). With this in mind, Lara Croft may be perceived as a 
negative role model. In the 1990s, characters such as Buffy the Vampire Slay-
er and Lara Croft rose to popularity amongst the ‘laddette’ culture whereby 
women would play the ‘lads’ at their own game (Kennedy 2002). With this in 
mind, Lara Croft’s over exaggerated body may be perceived as a male fantasy.
In addition to the limited work (Krotoski 2004; Pratchett et al. 2005; 
Taylor 2003, 2006) focusing on gender representation, there is still little in-
formation focusing on digital device ownership, behaviour and preferences 
by older adults – in particular older women – with the exception of Pratchett 
et al. (2005), who reported the use and ownership of digital devices, digital 
game consoles and user preferences across age from UK users. The survey 
highlighted that 40 per cent of the adults aged 51-65 years owned games 
consoles and 18% owned a handheld game device (Pratchett et al. 2005).
Pratchett et al. (2005) notes how the digital game preferences display simi-
larities and differences between the sexes. For example, simulations4 and mas-
sively multiplayer online5 (MMOs) games such as World of Warcraft (WOW, 
4 |  Simulation games aim at simulating real life activities – for example, in a busi-
ness or training situation. An example of a simulation game is SimCity (Maxis). 
5 |  Massively multiplayer online games can facilitate a large number of players 
within one environment, simultaneously engaging with one another or execut-
ing a variety of different tasks.
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Blizzard Entertainment) were equal for both genders, unlike strategy6 and role 
playing games7 (RPGs), which were slightly surpassed by males, while women 
preferred to play music/dance, puzzles/ quizzes, and classic board/ games.
Winn & Heeter (2009) conducted a study of game playing habits among 
college students and identified that male gamers played games for a mini-
mum of 60 minutes or more per day. In contrast, female gamers reported to 
have less time, and preferred to play for shorter time periods. This results in 
a preference of different game genres being played – such as casual instead 
of first-person shooter (FPS) – according to the time needed to play FPS 
games, as opposed to puzzle games, which a player can pick-up and play 
over a 30-minute period, whereas playing an FPS game requires more time. 
Moreover, “women have smaller chunks of free time than males” (Winn & 
Heeter 2009: 4), assuming that women have to conduct additional day-to-day 
activities; resulting in the female students preferring to play casual games8 
rather than games which take larger chunks of time to play.
3. geRontological peRspectives on ageing
The following section provides different gerontology theories that have 
served the field to build and enhance understanding of the life course with re-
gard to changing the behaviour of older people throughout the lifespan. Hav-
ighurst’s Activity Theory (1968)  as seen in “Disengagement and Patterns 
of Aging” focuses on the individual’s adjustment and adaptation, whereby a 
positive relationship is formed between an activity and life satisfaction. This 
is similar to the expression ‘use it or lose it’, which has been linked to the 
Brain Training games aimed at delaying or mitigating the effects of dementia 
(Basak et al. 2008; Clark/Lanphear/Riddick 1987).
Kart & Manard (1981) suggest there is a positive relationship between 
activity theory and life satisfaction, whereby the decrease of social loss re-
sults in a decrease in life satisfaction. They contend that the” most successful 
6 |  Strategy games such as Command & Conquer facilitates the player(s) deci-
sion making to affect the overall outcome. 
7 |  RPGs allow the player to take on a specific role within a game such as Doom 
(EA Games).
8 |  Casual games are “A game intended for people for whom gaming is not a 
primary area of interest” (Sheffield 2008).
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aging (adjustment) occurs for those persons who stay active and resist the 
consequences of changes that equate with losses” (449). Lemon/Bengtson/
Peterson (1972, 1981) reported criticism of this theory and identified that 
it was perceived as being “a simple, linear model for predicting life satis-
faction” (1972: 520). Lemon/Bengtson/Peterson 1972, 1981) identified this 
theory to be inadequate to portray the intricacy of interaction between indi-
viduals and social situations (Howe 1987).
In 1961, Cumming & Henry posited disengagement theory as a process 
whereby an individual’s age is a mutual agreement between the person and 
society that commences via the process of withdrawal from social roles and 
relationships with society. It is suggested “that it was beneficial for both the 
aging individual and the society that such a disengagement takes place in 
order to minimize the social disruption caused at the older person’s eventu-
al death” (Morgen/Kunkel 1998: 274). Although this theory focuses on the 
eventual departure from earth, it also corresponds to individuals transferring 
from the work place into retirement. There is criticism of disengagement 
theory: for example, Kastenbaum (1993) proposed that the ageing process 
should be positive and entail an engaged lifestyle.
However, Morgen & Kunkel (1998: 275) noted that the aforementioned 
theory was not necessarily fixed and this was the ethos of disengagement 
theory; it soon became a normative statement (“People should disengage”) 
rather than as a description of reality (“As they age, people do disengage”). 
Hochschild (1975) contends that the notion of disengagement is convention-
al and foreseeable, as the timing and nature varies amongst an ageing popu-
lation. Paoletti (1998) shows how older adults construct age identity through 
social construction. The participants perceived themselves “as active and ef-
fective older adults” (Lin/Hummert/Harwood 2004: 263), in comparison to 
other older adults who maybe” lonely, sick, and dependent” (Lin/Hummert/
Harwood 2004: 263). The adults in the study conducted by Paoletti (1998) 
distinguished themselves and formed a perspective of a” positive group iden-
tity by verbally distancing themselves from other older people” (Lin/Hum-
mert/Harwood 2004: 263).
The concept of the life course as structured towards growth and maturing 
is reinforced and emphasised: the stages within the life course are childhood, 
adolescence, adulthood, middle age and old age. Within these categories, 
there are norms which society perceives to be acceptable. For example, a 
woman aged between 20-40 years giving birth would be socially acceptable, 
while a woman aged 50+ having her first child would not be perceived to 
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follow the norm with respect to the biological processes. Taking into account 
the life course, the implementation of digital games was initially perceived 
as a medium for boys (Laurel 2001) as well as men who perceived it as a 
form of leisure (Bryce/Rutter 2003; Cassell/Jenkins 1998), a view that is 
similar to that of Haddon (1992) and Turkle (1984). However, it is hypothe-
sized with the anticipation of ageing populations, the implementation of dig-
ital games and technology into one’s life at the later stages of the life course 
has the potential impact to transform and facilitate the user’s life in many 
ways, such as in health and well-being, learning new skills, communication 
with friends and family, and information seeking.
Feminist gerontology is built upon familiar aspirations comprising of the 
“development of social consciousness about inequalities, utilization of the-
ories and methods that accurately depict life experiences, and promotion of 
change in conditions that negatively impact older people or women” (Rein-
harz 1986: 504). Garner (1999) outlines how feminism and gerontology have 
similar foci: recognising women and older adults as individuals receiving 
equal treatment. The work conducted within gerontology in recent years has 
primarily focused on older adults as a whole without making distinctions 
of sex (Garner 1999): in particular, the primary study of men as subjects 
was criticized within the medical field of gerontology (Garner 1999). Garner 
(1999) suggests that the increase of feminist gerontology could be due to the 
ageing process of feminists themselves. Reviewing the literature surround-
ing digital games from a gerontological perspective, there is little or no pub-
lished work that makes the distinction between older women and men. The 
relationship between feminism and gerontology continues and, as Garner 
(1999) notes, feminism and gerontology attempt to build upon mechanisms 
for both social change and individual empowerment.
This section has provided an overview of different gerontological theo-
ries which display how adults in later life and in conjunction with feminist 
perspectives can be portrayed and associated to work in the 21st Century in 
particular where technology may have an influence within one’s life. So far, 
empirical research is missing in the fields of gender studies and gerontech-
nology with a primary focus of older women’s digital game preferences. In 
the next section, the authors outline a study which formed a sub-domain of 
Marston PhD work, in addition to the results, discussion and conclusion.
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4. eMpiRical design
The data presented in this paper were collected in 2005 as part of Marston’s 
PhD thesis (2010). A total of 28 participants were contacted and recruited 
at Teesside University and the Psychology and Communication Technology 
(PaCT) Lab at Northumbria University. Twenty-four participants (male and 
female) aged between 53-75 years were recruited for the study. The partic-
ipants were provided with an informed consent and the resulting data are 
reported in the following sections.
The purpose of this workshop conducted by Marston was to create indi-
vidual digital game concepts through a paper and pencil exercise. Marston 
(2012) provides an in depth detail and break down of the game design work-
shops that enabled the participants to create their own game concepts through 
a step-by-step approach. Workshops were conducted and included: (a) an in-
troduction to the workshop and the purpose of data collection, (b) getting 
started – which focused on the participants prospective game idea, (c) how 
to play – which focused on how prospective players would interact with the 
game (e.g., keyboard, gesture, mouse) and, finally, (d) the finale – which cov-
ered the costing of the game, additional target audiences, and marketing of the 
game. The participants completed the survey once the workshop had finished.
A quantitative survey was developed and included several items: con-
sole ownership, whether the participant(s) would consider game playing, 
preferred game genre(s), frequency and length of game playing, purchasing 
habits, method of learning, and demographics.
5. Results
Quantitative Results
The personal computer (PC) was primarily owned by female participants 
and a small percentage of the participants reported to owning a digital game 
console. A variety of hobbies were reported by the female participants, which 
primarily included walking, doing arts & crafts, playing cards, dancing, 
watching television, going to the cinema, and playing board games. A variety 
of preferred game genres were reported by the female participants, which in-
cluded games in the puzzle, strategy, adventure, shooter and platform genres. 
Participants primarily reported the type of game genres they would consider 
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playing, which included: puzzle strategy, board games, sport, and adventure. 
Participants primarily reported to teach themselves how to play games, in 
addition to learning via their grand/children and in educational classes. A 
positive trend was shown by the female participants willing to play games 
and who were also positive in playing games relating to a hobby or interest.
Qualitative Results
During the workshops the participants were asked to record a series of verbs 
they would incorporate into their game concept: different types of verbs 
recorded by the participants, initially forming a basis for their game con-
cepts. Throughout digital games, one will always find at least one or sev-
eral imbalances such as human or alien, good or bad; several imbalances 
were recorded by the participants, which they would want to implement into 
their game concepts. The pleasure that can be experienced by gamers varies 
during their digital game engagement and can include achievement, gratifi-
cation, and satisfaction of completing a level, and attaining a specific object 
needed to complete a task. However, there were variations depending on 
the type of game – such as massively multiplayer online role-playing game 
(MMORPG), which facilitates conversation and friendship amongst players; 
whereas other rewards for completing a task or reaching the next level. For 
some, mastering a particular skill is more important and this may be attained 
through team work or playing as a single player.
Identifying the Big Picture
Taking into account the different keywords and sections previously discussed 
several findings associated to game ideas can be discovered (c.f Table 1). 
Taking this a step further and utilizing the metacritic9 website, which follows 
a similar undertaking by the games industry, the game ideas were identified 
via discourse analysis by highlighting themes primarily based on keywords 
such as education or action (c.f. Table 2).
9 |  http://www.metacritic.com/games.
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Table 1: Displays Several Game Concepts highlighted by the Participants
Big Picture (concepts)
• Garden design, variety of styles
• Travel the world, offer educational information, sites of interest
• A quest, problem solving, end up with a final cross stitch based upon 
• Puzzle, set in a work environment, able to distress, promote colleagues
• Human body, a blood cell travels around the body, and learn about 
different sections
• Tour around a country/county, visiting historical sites
• A situation in history with fantasy. Variety of different peoples (invad-
ers, towns folk etc). Have to collect supplies
• Nature trail, identify animals, flowers bird songs
• Social situation, play different roles within society
• Sport – track and field events
• Travel to historical place(s) learn more about a place
• Escaping from a movie which has obstacles, similar to a maze
• Travel around the world, a period of history and offers different ques-
tions etc to gain entry/travel throughout
• Museum work/meeting friends
Table 2: Game Genre categorized from the Concepts created by Female 
Participants
Game Genres from Concepts
Genre Frequency1
Educational 8
Puzzle 2
Travel 5
Adventure/Quest 1
Strategy 1
Fantasy 1
Role responsibility 1
Sport 1
Other 5
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Keywords were grouped together (c.f. Table 3) to identify a common thread, 
which enabled the identification of themes. Keywords were highlighted via 
discourse analysis and categorized according to the section(s) that were pre-
sented to the participants.
Table 3: Displays the Themes identified from the Keywords collected 
during the Workshops
Verbs Theme Pleasure Themes
Reading
Playing
Modelling
Working
Flying
Counting
Measuring
Walking
Eating
Listening
Drinking
Observing
Sewing
Attaining
Recreation
Rule breaking
Annoying people
Expressing feelings
Calm/relaxed
Friendship
Amusement 
Frustration 
Exhilaration 
Fascination 
Relief
Challenge
Mentality
Swimming
Riding
Climbing
Skiing
Sailing
Shooting
Boxing
Flying
Play Learning 
Challenge
Engagement
Mastery of skill
Gratification Pedagogy
Fighting
Shooting
Attainment
Building
Modelling
Missing class
Labelling
Fighting
Regulation Menus/touch
Screen
Buttons
Fun
Calm/relaxed
Expressing 
feelings
Friendship
Interaction 
Learning
Reading
Speaking
Researching
Planning/
designing
Attaining
Pedagogy Experience without being there
Work colleagues
Friendship
Beauty
Environment 
Looking
Smiling
Shouting
Observing
Sentiment Achievement 
Fun 
Gratification
Satisfaction 
Regret of outcome
Winning
Atonement 
Labelling
Measuring
Keeping mind active
Observing
Learning
Hiding
Looking
Walking
Researching
Exploration
Imbalances Theme Game Space Themes
Order/chaos
Good/bad
Relaxed/tired
Un/prepared
Young/old
Male/female
Human/other
People (good/bad)
Un/caring
Un/prepared
Preserved/natural
Human/alien
Un/edible
Short/long distance
Smooth/rough distance
Transport – lack of connection
Transport – to get from A to B
Uncaring
Bogus clues
Un/common
Light/dark
Nice/nasty
Less gore, more 
learning
Un/interesting
Weather
Foliage, seasons, 
football pitch/ 
formality/ 
adventure 
playground
Human intervention
Human personality
Physical Space 
Intervention
Realistic
1st person view
3rd person view
Cycles of seasons
Sound effects
On screen tools (compass)
Pictures & words
Ease of movement in environment, clues 
provided when hovering over information
Perspective
Representation
What is the Point? Theme
Improve society
Have fun – the ‘what if’ situation
Act out hidden emotions
Role play
Pass the time
Strategy
Education
Achievement
Mentality
To reach a certain point within a specific time
Win/lose
Achievement
Satisfaction
Atonement
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6. discussion
This chapter has aimed to explore digital gaming preferences by older wom-
en and the results provided by the participants have shown positive perspec-
tives for this cohort, which is underrepresented in the literature of game stud-
ies and gerontology.
The participants reported a game idea that has an educational focus prima-
rily based around travel and/or historical facts/events. The concept of a game 
associated to travelling may have been because some participants were close 
to or had reached retirement or for some, or because restrictions were imposed 
due to health and/or financial reasons. Having a game that encompasses a 
travel element could help alleviate these issues. This could be associated to 
activity theory, whereby a person who has more time and less financial restric-
tions has the ability to conduct different activities such as travelling. Thus, the 
game would provide further/additional life satisfaction to one’s life through 
travel and seeing places of interest. The data implies the participants still wish 
to maintain a productive activity that may include self-improvement.
The game ideas do not necessarily fit within the confines of the games 
industry classification, and the female participants reported positively to 
playing a game relating to their hobby or interest. The data suggest that the 
concepts may provide a new area for game development, and that being 
aware of the perceptions and requirements of older women may broaden 
their participation and interest.
Primarily, female participants owned a PC, which echoes similar find-
ings to Pratchett et al. (2005), who identified that 84 per cent of older adults 
owned a PC. Equally, Orlov (2011) reports PC ownership by adults aged 74+ 
years was 41 per cent. Game console ownership by the female participants 
was not so common and the type of consoles owned by the participants in-
cluded a PS1, Nintendo Game Cube and Nintendo Game Boy handheld.
The primary approach to learning how to play games varied and the fe-
male participants reported teaching themselves and being taught by a grand-
child. Attempting to understand how older adults prefer or have learnt how 
to play games could be vital when introducing the concept for the first time; 
this is of particular concern when games are utilized within a healthcare or 
long-term care setting. The length of game playing varied and the majority of 
the female participants reported to have been gaming for more than one year. 
Female participants primarily played games on a weekly and daily basis. 
Similarly, the results presented by Pratchett et al. (2005) reported that 30 per 
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cent of female respondents played games once to twice a week, 23 per cent 
played once to three times a month and 31 per cent played less often.
The preferred game genre played by female participants was the puzzle 
genre. Similarly, this is supported by Pratchett et al. (2005) who also report-
ed that female participants in the respective study preferred playing puzzle 
games in addition to playing strategy games. Additional genres were also re-
ported by the female participants and included adventure, platform, shooter 
and sports games.
Several hobbies and interests were identified by the female participants, 
in particular arts and crafts and walking, followed by card games, dancing, 
cycling, needlecraft and gardening. The game concepts were designed ac-
cordingly to the participant’s hobbies and interests (c.f. Table 2). The partici-
pants showed a positive response to playing a game related to their hobby or 
interest, although participants did report that they were unsure of wanting to 
play a game associated to their hobbies or interests.
A variety of pleasures were reported by the participants, including 
achievement, fun, gratification, satisfaction, learning, engagement, challenge 
and frustration. These results imply that the participants would like to expe-
rience a variety of pleasures during their gaming experience. The preferred 
mode of communication by the participants is traditional: for example, the 
female participants would like to utilize a keyboard, a joystick, a mouse or 
a touch screen to engage with their game. Due to the time of the study being 
conducted, gesture or motion control was innovative or not available, where-
as now this is quite a common approach to game engagement.
These results should take into account that the participants did report 
themselves as gamers and that they may have pre-conceived approaches to 
game engagement. At the time of this study, neither the Wii nor the Kinect 
consoles were available on the market. The authors consider that if this study 
had been conducted after the release of this hardware, the method of commu-
nication (interaction) could have been different. The type of visualization re-
ported could include simplicity, images and words, easy movement and clues 
to the user while hovering over the information tag. Participants reported 
that the primary purpose of playing games is to pass the time, to experience 
a ‘what if’ situation, and to act out hidden emotions. We infer that the partic-
ipants would like to experience similar emotions to those often experienced 
by younger audiences.
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Figure 2: Displays the Overarching Relationship between the Themes and 
Sub-themes
Based on the data analysed, two overarching themes, persona (e.g. human 
feelings, emotions, cognitive, and physical attributes) and pastime (e.g. human 
action(s), conducted in different physical spaces, with/out partnerships, and 
differing evaluations and assessments), have been established from the data 
collection/analysis: these have been correlated into two overarching themes to 
illustrate potential relationships (Fig 2), in particular to specific game require-
ments which can provide a primary sense of role play, pedagogy, and/or play/
recreation. The participants seem to prefer games connected to several objec-
tives and include personality, pedagogy, perspective, mentality, sentiment, hu-
man intervention (rehabilitation/health/well-being), and personality. Although 
the game concepts were individually designed, we believe that the connections 
between the overarching themes and sub-theme/keywords denote similarities 
between the participants’ concepts once they have been broken down.
The section ‘what is the point’ highlighted role-play as an important fac-
tor for the female participants. Role-play consists in a person undertaking a 
different personality other than his/her own: for example, a person may work 
in a factory but, when playing digital games, s/he may choose to play the 
role of a god/dess. We propose that this theme could be correlated to older 
Persona Past time
Themes:
Recreation
Play
Exploration
Interaction
Environment
Physical Space 
Intervention
Role Play
Perspective
Themes:
Regulation
Pedagogy
Sentiment
Exploration
Mentality
Atonement
Perspectives
Representation
Human 
Intervention
Human 
Personality
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women’s roles and experiences within society, but transferred into the digital 
environment as they age. For example, the underpinning notion of disen-
gagement theory is for one to withdraw from society as one age; however, 
undertaking a particular role within a digital game could provide a different 
experience for the participant undertaking a role in the real world.
The concepts derived from the verbs and imbalance section can also re-
late to activity theory: for example, the utilization of an activity can prove 
to have a positive effect on a relationship and life satisfaction. The results 
suggest that identifying the keywords situated as sub-themes – such as 
atonement, mentality, sentiment, exploration, play and recreation – has the 
potential to enhance positivity between digital games and life satisfaction. 
Therefore, older women who have retired from employment can engage with 
regular activities they have enjoyed throughout their life course but who are 
required to undertake rehabilitation due to ill health, an activity that may 
bring a different level of satisfaction in relation to such activities.
The life course theory (Neugarten/Hagestad 1976) provides an alterna-
tive definition to ageing and constructs the concept of ageing from biologi-
cal, social, psychological and cultural perspectives, rather than focusing on 
one facet. The adoption of games in conjunction with the life course theory 
has an all rounded perspective that does not focus on an individual facet of 
the ageing process, such as the image of an elderly person who lives in a 
residential home and who has little contact with residents. Playing a game 
such as Wii Sports Bowling may facilitate an increase in social interaction, as 
shown by Harley et al. (2010). A person who attends a local social event at 
the church hall or community centre may choose to attend more frequently 
having the knowledge that other attendants are also members of the same 
bowling team. Older women who choose to interact with this type of tech-
nology may bridge the gap (if it is the case) with grandchildren, who are 
aware and use digital technology for recreational purposes. While our ageing 
populations may be aged 65+ years old, socially and psychologically they 
may feel younger and perceive themselves to be forty or younger.
7. iMplications foR the futuRe
Earlier work (Marston 2013a; Voida/Carpendale/Greenberg, 2010; Voida/
Greenberg 2009) has formed the initial basis for continual development of 
games to be utilized for an ageing population. This area of research is crucial 
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for both academia and industry, since digital games have the potential to pro-
vide users with positive benefits. Based on the current ageing population, in-
dividuals are seeking alternative approaches to assist older adults and elderly 
citizens in their daily lives and activities. Taking into account the themes 
highlighted, one should consider the implementation of different facets of 
digital games for older female users who wish to explore, learn or undertake 
a different responsibility to those they have previously undertaken.
The statistics from the ESA (2004; 2014) have highlighted the growth 
of older persons playing games and the type of game genres played, but in 
more recent years these data have not been recorded. Yet, it is known that 
the ageing population will continue to grow (European Commission 2007) 
and having this information is important to understand who is playing what 
type of game genres in order to assist the academic and industry communi-
ties in providing suitable, beneficial, engaging and funny entertainment. This 
chapter has demonstrated that it is possible for female users to interact with 
a game to improve their knowledge about different countries, cultures and 
languages, something that may not have been possible before due to other 
commitments. Additionally, taking on a role which is not the norm or which 
is not accessible within society and being able to change their personality to 
a character within the game environment may be attractive to female users.
Utilizing digital games in community centres, or residential homes has 
the potential to provide a different form of socialisation amongst friends and 
peers. Engaging with games which have suitable and purposeful content 
for older adults may prove fruitful in the future and prevent persons from 
displaying signs of disengagement theory, as shown in the work of Paoletti 
(1998) and Lin, Hummert & Hardwood (2004). Although one may consid-
er the loss of face-to-face engagement whilst playing digital games, there 
is evidence of bowling leagues being created within senior and residential 
environments (Harley et al. 2010; Jung et al. 2009). The creation of such 
events has limited social interaction but has enhanced socialization, and it is 
suggested this concept could be transferred across many communities – pro-
vided there is education, communication and demonstration of technology 
by community volunteers, family and peers.
The concepts presented in this chapter have demonstrated how the fe-
male participants require a variety of games that combine educational ele-
ments in addition to a preconceived purpose. One genre which has the po-
tential to provide an ageing society with an alternative option is the genre 
‘other’. During data analysis, some game ideas were not easily categorized 
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and were therefore placed into the genre ‘other’. Elaborating on this notion 
by consulting with older women during the initial design phases and through 
further workshops and one-to-one interviews could produce a series of suit-
able ideas.
The main limitations in this study are its small sample size, resulting in 
the lack of multivariate analysis conducted between groups or gender varia-
tions to identify any significance. One-to-one interviews were not conducted 
and this is something that should be taken into consideration for future ex-
plorations.
Further work in the form of focus groups and participatory design would 
be required to fully identify and understand the essential needs and require-
ments found in this initial work. Implementing a greater in-depth qualitative 
approach has the potential to build upon the initial concept of the participant 
to identify their reasoning and choices for creating the concept. In turn, pro-
totypes could be developed and evaluated, enabling user engagement and 
providing feedback to ascertain whether the key elements reach the goals 
and needs of the users.
Technology is still perceived as a masculine entity and the concept of en-
gaging in digital games is not different. There has been a substantial growth 
of games targeted at girls and a greater focus on the preferences that are 
important for this cohort, yet there is little understanding of games for older 
women. We propose that future studies should consider data sets based on 
gender needs, preferences, ownership and usage, thus enabling a mapping 
approach of technology and gaming for future development and building up 
a form of database to assist in the future ageing demography.
8. conclusion
To sum up, the focus of this chapter was based on the design of digital game 
concepts by older women, with a view to broadening and providing a great-
er understanding of game preferences. Although there have been advance-
ments in this area, little work has focused on older women. Taking into ac-
count the data set and the discourse analysis approach, several themes have 
been highlighted and the authors have attempted to display the connections 
based upon the preferred content preferences, resulting into two overarching 
themes (persona and past time). With this in mind, the data suggest that the 
participants would like to experience a variety of emotions, gratifications 
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and roles that may not have been available to them in earlier years of their 
life course. Although one could say this is not dissimilar from gamers them-
selves, who play games so they can be a rock star or a dragon, from a female 
and life course perspective it refers to the fact that they may want to play 
roles that were not available to them due to preconceived notions of society 
or upbringing. Nonetheless, with the purpose of using digital games for so-
cial engagement, rehabilitation and the potential to bridge intergenerational 
relationships, the data presented could serve as an initial step to fully com-
prehend the needs and requirements of older female users.
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Social Inclusion of Elderly People 
in Rural Areas by Social and 
Technological Mechanisms
Peter Biniok, iris menke, stefan seLke
1. intRoduction
Is there a need to enhance the social inclusion of the elderly by means of 
technology? Is the use of contemporary information and communication 
technologies a way to improve the life of the elderly in rural regions? If so, 
how can suitable devices, platforms and software be integrated into everyday 
life in order to facilitate communication, contacts and exchange of informa-
tion among senior citizens? These are pressing questions arising against the 
background of the steadily increasing senior population, its impact on socie-
ty, and related disparities between urban and rural areas.
Our research, part of the joint project “SONIA – social inclusion by com-
munication devices in urban-rural comparison” (2013-2015), addresses these 
questions. Furtwangen University is located in the Southwest of Germany, 
1000 meters above sea-level, in a remote region of the Black Forest. Tra-
ditionally, there is an intensive interchange between the University and its 
region based on an ongoing culture of technical and social innovation. This 
lends itself to investigate the specific conditions of the rural population as a 
so called ‘reality lab’ (cf. Groß/Hoffmann-Riem/Krohn 2005; Schneidewind/
Scheck 2013) in which the dialogue between researchers and citizens is in-
tensified systematically.1 Methodologically, we additionally apply qualitati-
ve research methods combining semi-structured interviews with focus group 
discussions and document analysis, to capture both individual biographies 
1 |  By mentioning the male function function designation in this text, always both 
sexes are meant if not indicated differently.
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(self-perception) and the participants’ living conditions (outside perspecti-
ve).
In our paper we focus on the issue of improving the quality of life of the 
elderly in rural regions. Thereby we strengthen arguments about aspects of 
autonomy and the enhancement of social inclusion. In this respect, we ana-
lyze how information and communication technologies may be utilized to 
enrich human interaction in real spaces. We thus seek to illuminate the rela-
tion between aging and technology by highlighting the valued dimensions of 
communication, identity and interpersonal contacts. Below we sketch out the 
results of our initial needs assessment and the ideas concerning our online 
platform concept that presents a “space of exchange” (Raum des Austauschs) 
for the elderly. This virtual space is understood as a catalyst to enable seniors 
and other people to get in contact and, consequently, to interact in real life 
places.
By the given example of our research, we finally discuss how commu-
nicative cross-linkage in virtual space revitalizes existing and establishes 
new personal contacts and hence fosters social inclusion. We argue that the 
enrichment of routinized (habitual) practices with new computational de-
vices extends the scope of action of individuals and therefore their social 
inclusion. This, however, could have been expected. Unexpectedly, we found 
remarkable effects before the implementation of technology which we call 
‘paradox intervention’: considering the effects of this paradox intervention, 
our approach questions the often stated overall increase of autonomy by assi-
stive technologies. Taking the intervention effects into account, we introduce 
the concept of ‘contingent autonomy growth’ as a complementary perspecti-
ve towards the use and effectiveness of assistive technologies.
2. social inclusion, the eldeRly, and RuRal Regions
Our study is based on the assumption that social inclusion is one dimension 
of ‘quality of life’ (cf. Nussbaum/Sen 1993; Beck et al. 1997; Nussbaum 
1999). In its broad sense, social inclusion refers to societal participation of 
individuals achieved by interacting with other individuals. Characterized 
by processes of self-determination, affiliation and integration, this form of 
participation strongly depends on the availability of specific resources and 
means (cf. Wansing 2005; Lenz 2007; Schütte 2012).
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Resources and Means for Inclusion
The theoretical background of our study is on the one hand informed by 
Bourdieus (1987) concept of types of capital (social, economic, cultur-
al, symbolic), supplemented by the idea of corporal capital (cf. Schroeter 
2005), to cover individual factors of living conditions. On the other hand, 
Läpples (1991) concept of societal space complements our view to make 
sense of specific enabling and constraining circumstances of daily life: so-
cietal practices (e.g. meeting friends), the material substrate or topography 
(e.g. hills, long winter), and the normative regulation system (e.g. member-
ship in clubs and associations), as well as the system of symbols and repre-
sentations (e.g. articles about the elderly in local newspapers). The various 
individual and structural determinants take effect as nested arrangements 
more or less directly on the personal, interactive, organizational and societal 
level (cf. Schroeter 2005).
In this way we conceptualize social inclusion as a phenomenon depend-
ing on both individual resources and the societal framework:2 their combi-
nation constitutes a social environment (Sozialraum) people live and interact 
in. Social environments are understood not only as territories but as spaces 
of action –, so by focusing on the elderly population we assess that a “so-
cial ecology of age(ing)”3 (Wahl 2002: 50) evolves. The more resources are 
available in the environment, the broader is the course of action, and the 
higher is the social inclusion of the inhabitants. That means that participation 
in everyday life requires the mobilization and transformation of appropriate 
means and is achieved at least by resource adjustment within the several 
ecologies.4 It is important to note that social inclusion is a societal practice 
itself and underlies specific dynamics (cf. Wansing 2005). Social inclusion is 
accomplished by allocation, distribution, yet also by withdrawal of resourc-
es. Furthermore, it depends on individual biographies due to the accumu-
2 |  A similar approach refers to lifestyle (Lebensführung) and conditions of life 
(Lebenslage) (cf. Backes et al. 2004; Backes/Clemens 2013; in addition see 
Hurrelmann/Bründel 2003) representing the two dimensions that affect social 
inclusion. Obviously action as well as structure (cf. Strauss 1993) has to be 
addressed simultaneously to modify the state of inclusion and participation.
3 |  This and other quotes we translated from the original German texts.
4 |  Cf. Keating (2008) for the question of the ‘best fit’ between elderly people and 
rural contexts.
Social Inclusion of Elderly People in Rural Areas
96
lation and reinforcement of including as well as excluding factors (cf. He-
usinger 2008). Following Läpple (1992), the social environment is not only 
something surrounding human actors – it traverses their very corporeality, 
their interactions, their forms of expression and ways to fulfill themselves.5
In the light of the demographic change (cf. Tews 1999), it is of special in-
terest to us to observe how intensely elderly people participate in societal ac-
tivities as well as to examine how participation may be increased. Therefore, 
the overall aim of our research is to find out the multiple ways to generate 
and/or re-activate possibilities to increase the number of actions and inter-
actions of the elderly. What information is needed to stimulate interactions? 
How can opportunities for leisure activities be distributed? What is of special 
interest within a social environment?
Aging and the Rural
There is no single category of “age” as age-dependent classification, as the 
group of people older than 60 years is very heterogeneous.6 This heterogene-
ity results from different lifestyles and circumstances as well as from a wide 
range of social inequality patterns, correlating with previous educational and 
employment opportunities (cf. VDE 2008). On the one hand, age and aging 
may be associated with positive attributes like gaining serenity and foresight, 
and a rise in the quality of life (cf. Jakobs et al. 2008). On the other hand, 
age encompasses rather negative aspects, such as physical degeneration and 
social exclusion (ibid.). Studies on aging mostly target urban regions and 
have a limited focus on core themes, as for instance on living conditions 
concentrating on habitation and quarters (cf. Oswald 2002; Büscher et al. 
2009; Kaiser 2012), or on issues of care and health protection (cf. Heusinger 
2008; Walter/Schneider 2008). More often than not, “aging in rural regions 
is frequently idyllic transfigured or negatively exaggerated” (Walter/Altgeld 
5 |  Cf. Gieryn 2000 for a place-sensitive sociology and Löw 2001 for a concept of 
space that integrates action and structure.
6 |  Staudinger and Schindler (2002) for example suggest distinguishing at least 
three phases of age and aging: young elderly in their sixties, elderly between 
70 and 85 years old, and old and very old people over 85.
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2002: 318) and studies that explicate on aging in rural regions more appro-
priately remain underrepresented.7
There are various differences between urban and rural regions (cf. Wal-
ter/Altgeld 2002; Wahl/Schilling/Oswald 2002; Scherger/Brauer/Künemund 
2004; Bohl 2005). Some central characteristics of the rural are: low density 
of population (with about 100 inhabitants per km2), decrease of health care 
in line with population and centrality, infrastructure as crucial problem, and 
a low range of leisure activities and other opportunity structures.8 In general, 
families have a higher number of children and large households with com-
monly property ownership and long periods of residence. Distances between 
generations of one family are low. Additionally, one finds a strong integra-
tion in local structures and support systems as well as normative values and 
high social control hampering the acceptance of professional care. These 
aspects of the social environment have been commonly expressed by our 
interviewees when asked about their needs and wishes (see also section 4).
To recapitulate, our research follows the question of how social inclusion 
of the elderly population may be fostered with regard to the modification of 
the individual resources (types of capital) and the transformation of societal 
framework conditions. While the elderly are able to configure their activities 
relative to their life styles (cf. Kolland/Rosenmayr 2007), informal ties and 
contacts especially have the most positive effects on their life satisfaction. 
Yet, the elderly need help and assistance on different levels and with regard 
to their social, material and technological environment, e.g. administer med-
icine, housekeeping or companionship (cf. Isfort 2013). In this respect, we 
also examine how information and communication technologies may be uti-
lized to enrich human interaction and communication. The question of how 
the quality of life of elderly persons can be enhanced by using computers, 
tablets or smart phones is investigated. In this, we seek to contribute to the 
research field of assistive technologies, which increasingly receives public 
funds under the ‘umbrella term’ (Rip/Voß 2013) “Ambient Assisted Living”.
7 |  There are several exceptions that steadily fill this gap, e.g. Schilling/Wahl 
2002, Mollenkopf/Kaspar 2005, Keating 2008, Hofreuter-Gätgens et al. 
2011, Hennessy/Means/Burholt 2014.
8 |  For further discussions on formal indicators of rural regions see Bohl 2005, 
Neu 2010 or Penke 2012.
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3. aMBient assisted living: funding, Baselines 
and expectations
Ambient Assisted Living (AAL) refers to “living in an environment support-
ed by ‘intelligent’ technologies, which react sensitive and adaptive on the 
presence of humans and objects and fulfill various services” (Becks et al. 
2007: 3). The enfolding field AAL “includes concepts, products and services, 
which increase and secure live quality by use of information and communi-
cation technologies” (Georgieff 2008: 23). Ambient and assistive technolo-
gies are in this perspective the ‘good folk’ (cf. Rammert 1998) that hide and 
come up if needed (assistive), and otherwise monitor themselves and human 
actions and interactions in the background (ambient).
Thinking about Aging
Scientific research on AAL is nowadays intensively funded by the German 
government and thus framed by political-normative assumptions. The dis-
course of demographic change is the starting point for different initiatives 
on the national level, as for example the research agenda “age has future” 
(Das Alter hat Zukunft) or the main funding area “man machine interaction 
within demographic change” (Mensch-Technik-Interaktion im demografisch-
en Wandel)9 (cf. BMBF/VDE 2011). These efforts go hand in hand with an 
increasing public interest in aging and with shifts in our understanding of 
what age means (cf. Denninger et al. 2014 for the detailed description of this 
change; cf. Pauly 1995 for the general approach of ‘shifting baselines’).10 This 
development leads Reindl (2009: 168) to state: “The prevalent image of age 
and aging predetermines stereotypes that differ heavily from traditional inter-
pretations of age and aging.”
9 |  Cf. http://www.das-alter-hat-zukunft.de and http://www.mtidw.de.
10 |  These efforts grow out from the changing role of the nation state. Following 
a critical perspective (cf. Denninger et al. 2014) one may scrutinize, whether 
or not the state slowly abdicates liability towards its citizens and transfers 
responsibility on individuals, technologies (‘adiaphorization’ as stated in 
Bauman/Lyon 2013) and local solidarity networks and liability communities 
(Verantwortungsgemeinschaften). Simultaneously in all areas of society the 
responsible self is proclaimed, be it as ‘entreployee’ (Arbeitskraftunterneh-
mer), in health protection or pension planning.
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As opposed to the 1980s notion of earned retirement and withdrawal 
from active live (known as ‘disengagement’), viewpoints of productive and 
active aging predominate today (cf. in general WHO 2002; taken up for in-
stance in Walker 2002). Politics specially promote volunteer work and civic 
engagement to use and increase the potential of age, which is in line with the 
postulation to increase the social participation of the elderly population. This 
can be found, for instance, in the aging report from the German Government: 
“Against the background of demographic change, the [German] Government 
pursues the goal to foster the potential of engagement of the elderly. In our 
society of long life it is important to stay active as long as possible, and 
to participate, to commit oneself, be it in work life, in civic engagement, 
or in family” (Deutscher Bundestag 2010: VII, emphasis added). The aging 
population is seen as a fit and adventurous population, consisting of ‘silver 
surfers’ and ‘best agers’. Through assistive technologies, the ‘activation so-
ciety’ (Aktivierungsgesellschaft) offers the necessary means to achieve more 
autonomy and self-determination and the underlying paradigm of the active 
elderly manifests itself in the technology-prospective framework of AAL.
Technology as a Resource
With regard to the afore-mentioned interdependence of resources and social 
inclusion, we identify a technology-deterministic argument for the use of 
technologies within the field of AAL (Georgieff 2009: 26, emphasis added; 
see also Lancioni/Singh 2014): “Technologies have to be seen as a crucial 
resource of the environment of the elderly. On the one hand they help to 
compensate capacity losses and disabilities and on the other hand techno-
logies optimize life quality and enrich day to day aging.” Consequently, 
technologies as a resource will be of increasing importance in the future. 
Technologies are seen as suitable devices to support aging and caring, while 
simultaneously implying market potential and the saving of costs, e.g. in the 
health care system (cf. Georgieff 2008; VDE 2008; Wichert/Norgall 2009). 
The resource technology needs to be used to relieve, for instance, caring re-
latives or (mobile) nursing services. Beyond that, information and communi-
cation technologies are probable means to increase autonomy and security of 
the elderly themselves. Smart homes and smart living represent the ideal of 
staying home for lifetime – whether healthy, ill or otherwise care-dependent.
Such a technology-driven (if not deterministic) perspective mostly ne-
glects the human factor, e.g. the wish to disengage, a lack of societal struc-
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tures to use technologies meaningfully, or missing competences in the usage 
of information and communication technologies (cf. Pelizäus-Hoffmeister 
2013). Moreover, concepts of AAL often oversee that the elderly are not a 
homogeneous cohort or group and a variety of engineered lifestyles exist (cf. 
Mollenkopf 2006). Accordingly, it will be difficult to develop age-appro-
priate technologies (cf. Hogreve et al. 2011) or ‘personalized technologies’ 
(as, for instance, within the upcoming approach of ‘personalized medicine’). 
Lastly, studies on effects and utilization of existing assistive technologies 
hardly exist (cf. Brandt et al. 2011; Anttila et al. 2012).
Regional (Funding) Contexts
Apart from funding and research agendas at the German national level, fed-
eral states like Baden-Wuerttemberg also position themselves as proponents 
of research on aging and care, while strongly supporting programs and proj-
ects on the regional level. One of these efforts following the current image 
of age and aging is the impulse program “Medicine and Care” from the Min-
istry of Labor and Social Affairs, Families, Women, and Senior Citizens.11 
Starting from the paradigm “outpatient instead of inpatient”, concepts of 
technology-based maintenance are being developed to enable diseased and 
old people to stay at home and to support caring services.
Within this program, the joint project “SONIA – social inclusion by com-
munication devices in urban-rural comparison” is funded. One of the aims in 
this project is to investigate the social inclusion of people older than 60 years in 
rural and urban regions. Due to the potential need to increase social inclusion, 
we further determine the adaption of existing information and communication 
technologies to serve these needs. SONIA combines multiple disciplinary and 
scientific perspectives and approaches on the development of assistive tech-
nologies. In the following sections, we present the social-scientific point of 
view and our preliminary findings from the rural case study. The rural region 
in our project is exemplified by the village Furtwangen and its adjoining mu-
nicipalities, where Furtwangen University is located and where we conduct 
our research. This focus is not (only) due to practical reasons: rather, the major 
feedback on our efforts to encourage people to participate in the project came 
11 |  The program is carried out in cooperation with the Ministry of Finances and 
Economy as well as the Ministry for Science and Art.
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from that region. Besides that, during our research we realized that our concept 
of social inclusion has to be connected to local structures and actions.
4. needs, “space of exchange” and the 
‘paRadox of inteRvention’
With our user-centered approach we met the challenge to put human beings 
in the first place instead of technology: we started our research with a needs 
assessment to learn about the wishes and demands of the elderly.12 Our needs 
assessment combines qualitative methods, such as personal narrative inter-
views to learn about the biography and living environment, focus group dis-
cussions, and document analysis (cf. Schütze 1983; Hopf 2005). The results 
of the needs assessment were used to develop and implement a communica-
tion concept called “space of exchange”. This online platform is tested by 
the elderly, which in turn allows us to analyze its impact on social inclusion.
Getting into Conversation
The target group for the interviews has been chosen following specified cri-
teria to ensure a broad variety in terms of personal networks, monetary re-
sources and mobility (meaning both physical fitness and cognitive abilities). 
These central dimensions of comparison are regarded as indicators of risk 
and protection respectively and are frequently used in similar studies (cf. 
Mollenkopf et al. 2001; Oswald 2003; Mollenkopf/Kaspar 2005). To recruit 
the elderly, we organized workshops, launched ads in local newspapers and 
printed flyers. In addition, we made use of several intermediators to get in 
contact with our target group, e.g. the local domestic nursing services. Be-
sides this, over the course of the interviews we made use of snowball sam-
pling. Altogether, we conducted 26 interviews with 16 men and ten women, 
12 |  Similar approaches as for instance ‘scenario-based design’ one can find 
in Compagna et al. (2011) and Cieslik et al. (2012). For the general idea 
of participatory technology development see Giesecke (2003) or Bieber/
Schwarz (2011). However, technology-based approaches differ in their 
methodological orientation and sometimes disregard social-scientific con-
cepts and methods (cf. Pelizäus-Hoffmeister 2013).
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mostly between 70 and 80 years old and respective to available resources on 
average in good constitution.13
As for the data collection, apart from the personal interviews with the 
primary users (the elderly), several workshops and focus group discussions 
with secondary users (representatives of local nursing services, clubs and so-
cieties) were conducted, as they play a central role concerning the implemen-
tation of technological devices to enhance the social inclusion of the elderly. 
After we presented them the results from the interviews, they were asked as 
experts to discuss and conceptualize the virtual “space of exchange” which 
in the end is supposed to lead to social inclusion in real life.
Necessity Matrix and Central Challenges
Our notion of aging in rural regions is formulated under usage of a necessity 
matrix that will only be sketched at this point. Three core dimensions gener-
ate the matrix: “interactive self-organization” as the wish for autonomy and 
the independent arrangement of day structure and leisure activities, “inter-
generational relationships” and “interactivity radius” (see Table 1).
Interactive self-organization includes possibilities to (inter)act indepen-
dently and shows four characteristics: obligations are not negotiable (as care 
roles), periodicals are important but not necessary (shopping, group of re-
gulars), options are at choice (a cup of coffee in the neighborhood, go for a 
stroll, go to the movies), and coincidence means single or irregular incidents 
(traveling acquaintance). Relevant groups of agents were pointed at in the 
interviews and actions of divergent autonomy correspond to these agents. As 
a result, a network of relationships linked to specific activities reveals social, 
cultural and cognitive distances; this is represented in the dimension inter-
generational relationships. The constellation of agents concerning activities 
shows six different manifestations: alone, with partner, with family (without 
partner), with “the young” (field-specific term for the younger generation), 
with the same generation, and with strangers. The territorial space, in which 
13 |  The interviews were transcribed and analyzed with the aid of the qualitative 
data analysis software MAXQDA, following a category system developed on 
the basis of the core statements. Using ‘thematic coding’, enhanced by the 
‘open coding’ approach (cf. Strauss/Corbin 1990; Schmidt 1997, 2005; 
Kuckarzt 2010), we found correlations that lead us to the development of a 
consistent notion of aging in rural regions.
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activities are performed, comprises the more or less well known surroun-
dings of the interviewee. This space to which the range of activities relates 
is reflected in interactivity radius. Concerning the range of activities, five 
manifestations can be determined: in the house or flat, immediate neighbor-
hood, in the neighborhood, in the village, outside the village.
Crossing these three dimensions generates a variety of arrays. The arrays 
represent typical everyday situations which are, regarding social inclusion, 
satisfied, showing up conflicts or have not yet occurred. In this way the ma-
trix serves as a useful heuristic tool to identify daily challenges and charac-
teristics of aging in rural regions. A description of specific situations to be 
improved or even realized derived from the empirical data. They have been 
determined and lead to the identification of the needs of the elderly. Moreo-
ver, the determination of needs is interconnected to individual and contextual 
factors. On an abstract level, we identified three significant wishes: the wish 
for safety by horizons of possibilities, the wish for everyday life without 
obligations, and the wish for socializing despite disengagement.
In more detail, central needs and wishes of the senior citizens in rural 
regions correspond to the typical features of the Black Forest’s landscape, 
its long winter and agriculture (see section 2). This influences, first of all, 
mobility: being mobile (both at home and outside), traveling around, and driv-
ing a car (cf. Mollenkopf/Kaspar 2005; Jakobs et al. 2008). In rural regions 
it is unavoidable to drive a car to get to doctors, to theatres or to shopping, 
because the local transport services run very rarely. If elderly persons are 
unable to drive, they become dependent upon their families or neighbors or 
service providers. The same is true in winters with deep snow and iced-up 
hillsides. Therefore, and secondly, supportive services (e.g. delivery services, 
medical support) are of importance. Concerning this matter, the impact of 
family structures has become evident in our study (cf. Schilling/Wahl 2002; 
Jakobs et al. 2008) together with the relevance of a vivid neighborhood as 
local resource (cf. Rädler/Schubert 2012). This is, however, of indeterminate 
duration: the same-aged neighborhood will especially become problematic 
as resource in the future. Thirdly, the need for the work of associations and 
leisure activities (as hiking and sociability) is stressed (cf. Baumgartner et al. 
2013). Here it has to be remarked that in many towns and villages associations 
are faced with membership decline and the problem to find new chairmen.
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Conceptualization: From Needs to Apps
From this collection of wishes and needs, we firstly extracted those relative-
ly general issues that could be addressed by strengthening communication 
(such as the motivation to go out for a walk or support networks in the vil-
lage). Further, we selected needs that could be satisfied with information and 
communication technologies: establishing new personal ties, information on 
(medical) services, support associations, diverting social contacts, and oth-
ers. After identifying these wishes and needs, a concept for technical support 
was developed and subsequently put into practice. Our aim was to meet the 
needs in accordance and compliance with already existing regional social 
and organizational structures (such as community college, local foundations, 
clubs and associations). For that reason, we focused our research activities 
on the existing structures in the region Furtwangen (Black Forest).
The core of our conceptual framework is a “space of exchange” that is 
carried out as an online platform with several applications grouped under 
thematic topics with indigenous terminologies (see Figure 1). The elderly 
access the “space of exchange” with tablet computers. There we provide, 
for example, a calendar to broadcast association activities (“Wa isch los im 
Schtädtli?”), information about the local civic-mobile or local news (“Wun-
derfitz hät d Nase gschpitzt”), a black board to exchange assistance (“Am 
Schwarze Brätt”) and a chat function to make appointments or just to jabber 
(“Schwätze”). This virtual space exceeds provision and exchange of infor-
mation. It also facilitates entertainment, the launching of discussions as well 
as mutual supply of and demands for assistance. The overall objective is to 
stimulate and foster interactions in real life.
We consider our platform to be distinctive from other forms of assistive 
technologies for three reasons: (1) social inclusion operates as self-enabling 
social practices of participation instead of externally governed integration 
mechanisms, (2) our platform is assistive in terms of an interactive com-
munication portal – not a technology in terms of a reactive monitoring and 
information system, and (3) technology is a means or a medium that does not 
substitute social contacts and face-to-face interactions. To have our platform 
tested by the elderly and to investigate its effects on their life and on social 
inclusion is the current step of our project.
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Figure 1: “Space of Exchange” Start Screen14
‘Paradox of Intervention’ – Re-structuring the Social Landscape 
by Research
To get in contact with the rural population has been our initial activity. We 
interviewed them at home, we talked to them on the telephone, and we met 
them at workshops and information events. Interestingly, we observed a lot 
of engagement among the elderly even before we deployed the technology. 
Since our project seems to stimulate effects based on social and not techno-
logical mechanisms, we describe these foregoing activities from the proj-
ect’s perspective as a ‘paradox of intervention’. In general, it is obvious that 
attention on the part of (social) sciences is a positive irritation – a welcome 
change in day to day routine, especially for the elderly. The engagement of 
our participants can be described as follows.
With regard to our interviews, we first notice only a slight reflection on 
aging. Our research now opens up the opportunity for seniors to deal with the 
issue “good life in rural regions”. The questions we ask, – such as provision 
for old age, neighborhood, or sacrifice and loss – stimulate our dialogue part-
ners to think more intensely about their contentment and position in society. 
Moreover, our workshops are the locus for the re-generation of ideas and 
14 |  The underlying technology (“CareBW”) has been developed by the company 
nubedian (Karlsruhe, Germany).
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the recall of past hobbies or leisure activities. One woman comments on the 
black board of our platform and has the consideration to invite people on the 
occasion of her baking a cake – something she loves to do but has not done 
for years. Others for example think about sharing a car to go to the doctor.
Secondly, the participation in our study is understood by the elderly as 
self-commitment. Apart from their continuous interest and curiosity, the par-
ticipants stake out claims. After one of the workshops, an angered woman in-
quires the following morning why she had not been invited while her friend 
has been: she stresses to have been among the first persons to have contrib-
uted to our project as interviewee. This is an example of how our research 
influences expectations and behavior of our participants. Their self-commit-
ment goes hand in hand with the assumption that we as researchers commit 
ourselves to the task to enhance the life quality of the elderly population – so 
some elderly voiced their displeasure if we were not in contact with them 
for weeks. Of course there are more motives to join our project than that, 
as for instance keeping up with new technologies or an interest in scientific 
research per se, but to be taken seriously as citizens seems to be a crucial 
factor to participate.
Thirdly, we notice a steady creation and re-activation of personal contacts 
and strengthening of networks. That is especially fostered by our meetings. 
As one participant stated, “We never met in this constellation – this is fan-
tastic”. To run our platform the characteristics of the locality Furtwangen re-
quire the establishment of different teams for administration, training cours-
es and support.15 Here we can access volunteers who support our research. 
Therefore, with our project, we structure the social landscape as net-workers 
or net-builders more or less intentionally. Such meetings and informal con-
versations between researchers and population generate communication on a 
high qualitative level with regard to the solution of societal problems and is 
not mere an increase in number.
This ‘paradox intervention’ is a result of our research, but was not intend-
ed. Following our research plan, the intervention begins with the test of our 
“space of exchange”, but now the question arises: What does social inclusion 
(yet) depend on?
15 |  This is different from the parallel sub-project concerned with a quarter in an 
urban region where a central management and community center exist.
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5. conclusions: social inclusion By ‘Man’ oR 
‘Machine’?
Is there a need to use information and communication technologies to en-
hance the social inclusion of the elderly in rural areas? This summarizing 
question can be answered as follows. Information and communication tech-
nologies do not need to be applied, but can be applied and work great as 
mediators. Starting from the assumption that the elderly are restricted in their 
activities and gain access only to a little course of actions and small ‘opportu-
nity structures’ (Merton 1996), ambient assisted technologies are intended to 
increase such possibilities and thereby increase autonomy too. In table 2 this 
process can be thought of as a move from box (1) to box (3).
As we have shown, on this ostentatious level a wide range of normati-
ve mechanisms take effect on scientific and technology development (see 
section 3). The term ostentatious refers to the discursive level of scientific 
practice. In our view the postulate of autonomy is demonstrative and purpo-
sefully put on display. A lot of projects are funded to investigate the darker 
sides of aging and how the elderly population can be supported and assisted. 
We argue that the promises associated with technology are often overstated 
or stated too universally, and that the enhancement of autonomy and self-
determination is limited or do not necessarily take place, as clarified by box 
(4) in table 2. Inside the field of AAL, autonomy and safety are usually cen-
tral ideas that are much claimed and demanded but less challenged (cf. Selke/
Biniok 2015). There are barely experiences and differentiations regarding 
the effects and benefits of assistive technologies.16
We implemented our assistive technology and observed effects on the day 
to day life of the elderly on a performative level of scientific practice. In dif-
ference to asserted (ostentatious) effects, initial changes unfold with regard to 
action and interaction. In table 2, this is expressed by a move from box (1) to 
box (2). There seem to be social mechanisms and rules that enhance social en-
16 |  Correspondingly, we experience a skeptical attitude towards our research. 
Criticism is expressed especially with regard to missing structures (orga-
nizer, moderator, and ‘troubleshooter’) on behalf of the public and the eco-
nomic interests related with our project and with the implementation of an 
assistive technology. Without the necessary social structures, our project is 
considered as an unsuccessful endeavor, but this prejudice can be read as 
a criticism of AAL and its projects in general.
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gagement and inclusion, so we have the paradoxical situation of an interven-
tion before the intervention originally intended by the project. This paradox 
is not new: two lines of reasoning beyond placebo or bias can be suggested.
Table 2: Social Inclusion and Intervention
From a socio-psychological point of view, our activities with their orienta-
tion towards the social environment follow an approach (cf. Albrecht 2008) 
known as ‘social environment pastoral’ (Sozialraumpastoral or sozialrau-
morientierte Pastoral). The idea behind this approach is to strengthen lo-
cal or regional communities by paying attention to the needs and wishes of 
the citizens, using available resources and connecting various actors. That 
means the altruistic engagement of third parties – e.g. churches – can help 
people to feel better and/or become more active: “Care is perceived as relief 
and enrichment in many cases only by its presence.” (Wingenfield/Schaeffer 
2001: 144) Even though pastoral acting results from religious objectives, 
these motivations fade from the spotlight in daily practice. In a similar way, 
as we show interest in the life of the elderly in rural areas, and take them 
seriously, we evoke re-actions by perceived support.17
In a more scientific and methodological perspective, we bring about a 
‘Hawthorne effect’ (Roethlisberger/Dickson 1939) on the one hand and some 
kind of ‘serendipity of science’ (Merton/Barber 2006) on the other. The for-
mer effect refers to the fact that a mere participation in an experiment or 
17 |  Social work (soziale Arbeit) follows similar objectives and orients itself to-
wards social environments (cf. Debiel et al. 2012).
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a study affects the behavior of the participants.18 Again, it is the degree of 
attention that leads to actions and interactions, which in turn give rise to 
new personal networks, new alliances and modifications of living conditions. 
This observation of unanticipated results during our research is what Merton 
and Barber call serendipity. Although the structure of our study presets it 
differently, we found by chance social factors influencing social inclusion. 
The paradox intervention before intervention is now the basis of our future 
research and serves as a model to deepen our understanding of social inclu-
sion influenced by social and technological determinants.
That points to the potential of assistive technologies. In our view au-
tonomy (or self-determination and independence) grows out especially from 
available courses of action within the living environment: multiplication of 
opportunities of action generates autonomy. These opportunities are usually 
limited, only limited expendable, and emerge only under specific conditions 
and with regard to specific social groups and timescales. For that reason, we 
suggest speaking of ‘contingent autonomy growth’ instead of the normative 
demand for autonomy. At present we feel that empowerment in its ideologi-
cal manifestation is misleading. We argue that the delegation of responsibili-
ties to individual citizens has to be linked with catalyst mechanisms, whether 
they are social or technical. Personal responsibility is as crucial as the trans-
formation of societal contexts.
To spur somebody into action does not reach far enough. Instead, as our 
project does, an opening of possibilities for interaction has to occur. Technol-
ogy, if then, has to be fit in as artifact on the structural level and as something 
‘handiness’ (Heidegger 1927) on the practice level. In sum, autonomy is a 
fluid mosaic consisting of existing and missing opportunities in life, which 
obtains its dynamics from changing circumstances of life and modified ways 
of living. Technologies only should be inserted and applied if there is more 
knowledge of dependencies, specific needs and wishes, and living environ-
ments.
18 |  Already Thomas and Thomas (1928) point out: “If men define situations as 
real they are real in their consequences.”
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Ageing, Technology And elderly cAre: 
AssisTive Technologies

Skripting Age – The Negotiation of Age and 
Aging in Ambient Assisted Living
CorduLa endter
1. descRiBing the field: the Missing telephone
What does getting older mean in a postmodern society? Is it possible to stay 
autonomous, independent, self-determined? These questions underlie the 
discourse of Ambient Assisted Living (AAL) and ask if technological sup-
port – like intelligent wheelchairs or fall detectors, transponders or commu-
nication tools – is appropriate to assist older people.
Assistive technologies like AAL should enable persons to lead an inde-
pendent life at home instead of in nursing institutions, to be mobile instead 
of confined in bed, open-minded instead of stubborn, socially and physically 
active instead of secluded. A new image of age and aging appears that is 
constructed socially, culturally, but also – and maybe foremost – political-
ly. The young olds represent a new category of aging that is intrinsically 
linked to neoliberal and postmodern figurations of subjectivity, flexibility 
and autonomy (Dyk/Lessenich 2009) and can therefore be understood as an 
expansion of the neoliberal entrepreneurial self like it is discussed critically 
by Bröckling (2007). This perspective on AAL as a discourse of power in 
which age and aging are configured – following Steve Woolgar (1993) – 
or prescribed – according to Madelaine Akrich (1992) – is de-scripting: it 
uncovers a subjectivation of age and aging by promoting independence and 
autonomy through the use of assistive technologies.
I de-construct this black-boxed power regime in the following text by 
describing the practices of user integration in the design process of assistive 
technologies. By explaining the specific practices of user integration empir-
ically, I aim at illustrating how age and aging are pre- and inscribed into the 
technical devices and thus pre-script age and aging as Akrich would argue 
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(Akrich 1992). To this aim, I want to give a first insight into the laboratory of 
an AAL project. But before I open the lab door, I want to situate my research 
context shortly: Ambient Assisted Living (AAL) refers mainly to smart and 
intelligent technologies that enable elderly persons to stay independent and 
self-determined in various areas of their life, such as health, housing, mo-
bility, security and communication. Therefore, AAL technologies should 
be adaptive, usable, affordable, discreet and intuitive (Lindenberger 2007). 
Although smart technologies, especially for living and communication ap-
plications, are already quite common, the turn towards age and older users 
challenges the conventional engineering processes. Older users, especially if 
they are not as familiar with technology as younger generations, may present 
special physical, cognitive and emotional needs – for example, a reduced 
retentiveness or deficits in their motoric functions. These age-specific as-
pects challenge the development process; for example, menu navigation has 
to be kept simple and non-hierarchical to preserve the memory capacity of 
the user. Consequently, the development process itself gets more complex, 
takes more time and requires knowledge from non-technical fields like ger-
ontology, psychology or geriatrics. In 2008 the German Federal Ministry of 
Education and Research (BMBF) reacted to demands of engineers, computer 
scientists, companies and future users and set up its funding program “Age-
based Assistive Systems for Living Healthy and Independent – AAL“1 with 
its first announcement “Living Self-Determined” (BMBF 2008)2. Numer-
ous announcements have already been published (MTIDW 2015) that have 
broadened the scope of AAL-technologies. When I started to become inter-
ested in this topic in 2013, the first funding period had ended. A lot of high-
tech cutting-edge technologies had been invented, but most of them failed 
when entering the market (Marschollek/Künemund 2014). Why? Following 
evaluations, several reasons – time, funding and knowledge – became clearer 
and it turned out that the nescience about the user and his or her everyday 
1 |  The initiative of the BMBF was one of the main starting points for the Feder-
al Government’s research agenda “The New Future of Old Age”, which was 
announced in 2011 with the “aim to conduct research that will encourage 
the development of new solutions, products, and services to improve the 
quality of life and social participation of older people. Discovering the hidden 
treasures of an ageing society will benefit all generations for demographic 
change” (BMBF 2011a).
2 |  To the specifics of AAL in Germany see also Künemund/Tanschuss (2013).
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life was the biggest challenge to tackle. The project executing organization, 
VDI-VDE-IT, reacted to this deficit and revised its announcement: User-in-
tegration – carried out through user-centered design3 – became an integral 
part of the funding strategy.
This turn towards the user was also my starting point for undertaking eth-
nographical research on AAL. Therefore, I accompany different AAL pro-
jects by doing participant observation in the projects, interviewing staff and 
test persons and analyzing the project documents systematically. AAL confe-
rences and workshops complemented my field of studies. Additionally, I ana-
lyzed the funding announcements, programs and publications of the BMBF 
and VDI-VDE-IT. In this article, I will focus on the integration of users in 
AAL projects by describing in more detail the implementation of user-cen-
tered design in one project.4 The leading questions are therefore: firstly, how 
does an older person become a test user? And secondly, to what extent can 
user-centered design be put into practice? To answer these questions I would 
like to start by giving a short impression about the user-testing situation:
3 |  The integration of users in the design process can be carried out by means of 
different methodological approaches like, for example, user-centered design, 
participative design or value-sensitive design. Whereby participative design and 
value-sensitive design are common approaches in Scandinavia or the Nether-
lands, German usability studies prefer the user-centered design approach. It is 
a certified procedure (DIN ISO 9241-210) to ensure the usability and usefulness 
of a technical system or device by considering needs and requirements of po-
tential users. Therefore, its usability, operationalized by effectiveness, efficiency 
and satisfaction, is measured in specific periods – the so called formative and 
summative evaluation – throughout the design process. Here, test persons sim-
ulate the behavior of potential real users by solving tasks on a prototype in a 
laboratory setting and evaluate the above mentioned criteria by answering a 
questionnaire. In the formative evaluation, the results of the usability tests will 
be considered in the next steps of the design process. The summative evalua-
tion finalizes the design process and its results are immutable.
4 |  The following description of the project, its laboratory setting, and the involved 
persons like Mr. Schreiner or Mr. Wolfe, are based on my ongoing field re-
search in AAL mentioned above. The name of the project and the persons 
quoted in this text were anonymized by the author. The participant observa-
tion and the informal talks with the participants and project staff took place 
between March 2013 and January 2014.
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“At home, I would simply call”, Mr. Wolfe says, “I would simply pick 
up the phone and dial the number and then I know if one is there or not.” 
But there is no telephone on the table in the laboratory. Thus, Mr. Wolfe tries 
again to activate the screen of the flat device lying in front of him on the ta-
ble. “Push the button and then pull the arrow to the left softly”, he whispers, 
while he is pushing the white button again to pull the arrow to the left. But 
again, nothing happens. Mr. Wolfe moves nervously on his seat, puts the 
chair a bit closer to the table, dries his hands on his trousers and tries a third 
time. It works. “At last!” Mr. Wolfe breathes a sigh of relief. The arrow dis-
appears and a new screen opens. “That’s why, the CASEtab is so fantastic. 
You just take it on and – let’s go!” Mr. Schreiner comments on the scenery. 
Mr. Schreiner is the usability expert who invited Mr. Wolfe some time ago 
to test a new communication tool that should enable elderly persons with-
out any computer knowledge to communicate via an intuitive and age-based 
web2.0-platform that is easy to use. I got to know both men during my par-
ticipant observation in the usability laboratory. In total there were 45 people 
who tested the platform and evaluated its usability and appropriateness for 
implementation in the users’ everyday lives. Therefore, the users had to visit 
the laboratory once for approximately two hours. In this time, they solved a 
set of 16 tasks including writing an e-mail, making an appointment, inviting 
a friend for a walk, checking out new theatre programs and changing dates 
on their profile. All the tasks had to be carried out on a tablet PC which was 
connected to the Internet. An application had been installed on the tablet, 
which included a reminder for medication, appointments or other events. 
Besides, it featured a map and a list with local shops like banks, grocery 
stores, pharmacies or ambulances that was linked to the map. It also included 
a floor plan of the user´s flat with household devices and furniture like lamps, 
cooker, windows and the door. All these objects were equipped with sensors 
that enable the user of the app to control the functions of the objects via the 
application. For example, if Mr. Wolfe is sitting in his chair and somebody is 
ringing the doorbell, he doesn’t have to get up: he just opens the app, opens 
the program, pushes the icon with the door and then decides to open it or not 
while seeing the face of the visitor on his screen.
The CASEtab was designed for older users with less experience in com-
puter usage in an iterative process where users were addressed to take part in 
the design process (UCD). Therefore, older people were invited to take part 
in different stages of the design process. First, a group of twenty test users 
was asked for their needs in terms of technical support in their activities of 
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daily life; afterwards, another group was asked about their demands. Based 
on the interview material, the iterative process of prototyping was started 
without any user participation. The following time, a group of five users par-
ticipated in the evaluation of the first prototype (formative evaluation) during 
the design process. The last time users were invited was the end-evaluation, 
where I took part and met Mr. Wolfe and Mr. Schreiner.
Mr. Schreiner is conducting several AAL projects, “but it is still a chal-
lenge to find participants that are motivated to take part in several sessions, 
answering several questions and doing several tests”, he summarizes. Mr. 
Wolfe retired two years before the project and is living near the laboratory. 
He already took part in other tests addressing cognitive or motoric com-
petences, but he never used a tablet before. The laboratory is situated on a 
research campus of a German university where a lot of user tests – not only 
age-specific ones – are carried out. The majority of the recruited test users is 
registered in a database of the research center and this data is used for exper-
imental settings, questionnaires and tests. My presence was rarely perceived 
as unfamiliar, although I introduced myself as a cultural anthropologist doing 
empirical research for my PhD.
The end-evaluation is typically the last test-situation of the prototype and 
functions to confirm its usability. This means its efficiency (tasks correctly 
solved), its effectiveness (time to solve the task) and the satisfaction of the 
users are quantified to decide whether the design process ended successfully 
or not. Success in this case means that the prototype is considered to be com-
petitive on the market. Hence, the end-evaluation is a fragile and unstable 
stage in the design process, where not only the device itself is evaluated but 
also the work and thus the knowledge, the creativity and the abilities of the 
project team. If the prototype fails, corrections are no longer possible, since 
funding is running out. Consequently, the project, or rather, the socio-techni-
cal ensemble following Actor-Network Theory (ANT), is extremely careful 
to avoid any kind of failure. Therefore, the project staff works on stabilizing 
the prototype technically as well as socially by controlling the evaluation and 
configuring the role of the test users in the test scenario. How do they carry 
out this invisible work of controlling? Obviously, they try to minimize tech-
nical bugs before or even during the tests: therefore, Mr. Schreiner supervis-
es the test and intervenes if something unexpected happens, such as a break-
down of the application, long loading time or a mistake in the menu-driven 
operation. In addition, they try to modify the test situation by designing tasks 
that are solvable for the majority of the users or by giving them enough time 
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to solve them. These practices are not as obvious as checking for technical 
or operational bugs. Instead, these are non-transparent for the users, who 
are and should be unaware of the designed context of the test situation, and 
invisible in the test manuals or protocols. It is the task of the supervisor to 
make these practices invisible.
Thus, the test supervisors are powerful actors in the socio-technical en-
semble, not only because they design the technical object, but also because 
they are able to black-box the difficulties and hindrances. Test users at this 
stage challenge the success of the evaluation because their testing behavior, 
their critique and their recommendations are not only a re-instabilization of 
the prototype, but also because their results are a materialization of failure. 
Hence, user tests are a discrete practice of control, configuration and pre-
scription. The construction of age-specific technologies is thus a social prac-
tice in which the final end-product is the result of diverse negotiations by 
human as well as non-human actors. Doing age by negotiating age-specific 
technologies means in this context doing age by designing age-specific tech-
nologies that inscribe age and aging into the technology by, first, determin-
ing age-specific technologies as age-specific and, second, addressing their 
users as aged. To describe the various interactions and arrangements that are 
needed to design AAL and thus to construct a socio-technical ensemble, my 
approach was to follow Mr. Wolfe and Mr. Schreiner in their negotiations.
2. pRe-scRiBing age: the discouRse of aMBient 
assisted living
Over the last two decades, Western societies like Germany seem to have 
transformed into technological societies. Computer-based technologies in 
particular have entered the everyday life of people, regardless of social class 
or cultural habits. At the same time, these societies have had to face tremen-
dous demographic changes. On the one hand, the number of people older 
than 65 in Germany is statistically rising, while on the other hand the senior 
population itself is getting older. This growing sector of older people is re-
quired to stay active, engaged and informed to gain societal participation 
and recognition. At this point, technology is introduced as an instrument of 
empowerment. By using smart assistive devices, older people should engage 
in society and remain autonomous and mobile while staying in their familiar 
environment in terms of living and housing. Consequently, AAL technol-
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ogies represent a strategy to maintain this activity potential and broaden it 
towards new fields of application like health, communication and informa-
tion or security. Thus, AAL is not only empowering but also normative and 
hegemonial.
Already in the early 2000s, the sociologist Stephen Katz argued from 
a critical gerontologist perspective that the association of activity with 
well-being in old age became “so obvious and indisputable that questioning 
it within gerontological circles would be considered unprofessional, if not 
heretical” (Katz 2000: 136). Katz points out that the idealization of activity 
in gerontological discourse helped to establish neoliberal regimes of activity 
that “manage everyday life in old age” (ibid: 142) in terms of physical and 
cognitive activity. He states that “[m]ost gerontological and policy discours-
es pose activity as the ‘positive’ against which the ‘negative’ forces of depen-
dency, illness, and loneliness are arrayed” (ibid: 145). The activation of old 
age subjectifies old age and at the same time allies “their active subjective 
efforts at maintaining autonomy and health with the wider political assault 
on the risks of dependency” (ibid: 146; Dyk et al. 2010; Denninger/Less-
enich 2012; Schroeter 2000). Following Bruno Latour’s argument “that we 
cannot understand how societies work without understanding of how tech-
nologies shape our everyday lives” (Latour 1992: 151), critical aging studies 
have to ask how assistive technologies are adjusted to the everyday lives of 
older people, why they are adjusted, and in which ways.5 De-constructing the 
co-construction of aging and technology is necessary to de-mask AAL as a 
neoliberal strategy of subjectifying risk and dependency to old age instead of 
reminding welfare policies of their duty.
AAL technologies, as technologies of everyday life, are supposed to re-
mind their users to take their pills at the right time, control their household 
devices, monitor their bio-medical parameters or organize their daily activ-
ities. Although it might be useful for everyone to have a control system of 
his or her daily activities, this seems to be especially useful for older people. 
AAL is marketed as age-specific, while at the same time age is equated with 
being in need of technological assistance. Thereby, it is the relatedness to age 
that distinguishes AAL technologies from convenient smart household de-
5 |  Although critical cultural gerontology scholars like Stephen Katz (2000) or fou-
cauldian aging studies scholars like Simon Biggs and Jason L. Powell (2001) 
do not specifically work on age-based technologies, their critical approach 
seems to be very productive for a critical view on AAL.
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vices, but it is also the development of smart devices suiting the needs of the 
elderly that produces these needs in the first place. Aside from the notion that 
this premise is already creating stereotypes, it is also powerful by prescribing 
age and aging into scripts and programs of AAL devices. This inscriptional 
work materializes itself again in displays, touch pads or transponders. Dif-
ferent stakeholders – government agencies, scientists, entrepreneurs, care 
providers – define age and aging as a demographic challenge to claim legit-
imate involvement in this issue. Here, the discourse of demographic change 
that is often articulated as a threat or burden (e.g. Butterwegge 2006; Grebe 
2012) seems to be quite attractive to promote technological innovation for 
the elderly, but the real objective actually seems to be promoting economic 
development. Seen in this light, AAL technologies are less a demographic 
tool-kit mastering the challenges of demographic aging than basically a fed-
eral promotion of national economy.
Therefore, potential users have to be addressed and actively integrated in 
the design process. This is, however, a challenge, as Mr. Schreiner already 
claimed, while his colleague Mr. Miller points out: “It’s nothing else than 
prose.”
3. inscRiBing age: how useRs MatteR
Although over the last two decades the motto that ‘users matter’ has become 
evident in a number of different areas of technology studies (e.g. Oudshoorn/
Pinch 2008), aging is a terra incognita for most computer scientists and engi-
neers. Consequently, it seems to be useful to become acquainted with it. The 
question is how. Within informatics and ergonomics, usability tests take over 
the role of “contact zones”, where technical devices, technicians and future 
users get in contact with each other by testing and evaluating the innovated 
products. In AAL, this contact zone is produced by user-centered design, 
whereas the term user-centered is ambivalent. Although it proposes that us-
ers play a key role in the innovation process, it is not certain if they fulfill 
this role actively as participants or passively as part of a preconceived idea 
of the users’ issues, demands and needs. During my fieldwork I started from 
the premise that user participation can be both: an active participation of 
users, but also an idea in the users´ minds. The users’ agency depends on the 
situation and the setting of the design process: if the projects are funded by 
the Federal Ministry of Education and Research (BMBF), they are obliged 
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to work user-centered (BMBF 2011b). Due to different reasons, which I can 
enumerate here only briefly, this obligation is carried out in very different 
ways.
Although “the old view of users as passive consumers of technology has 
largely been replaced and along with it the linear model of technological 
innovation and diffusion” (Oudshoorn/Pinch 2008: 543), the idea of making 
users central to innovation is driven, first of all, by economic reasons, and not 
because it is reasonable to integrate users in the innovation process. On the 
contrary, user-centered design can cause additional costs, but it increases the 
probability that the product will be successful on the market. Therefore, us-
er-centered design was introduced as a promise for a better understanding of 
users’ needs and demands and translating them into technical features, which 
should raise the commercial attractiveness of the final product.
When taking a look at the production of UCD, the ambivalence remains 
or even gets more complex, because it is in most cases delegated to actors 
who do not possess the competence for producing user-centered design. Not 
all project members are familiar with usability trials or qualitative methods 
from social sciences like interviews, questionnaires or observation. Although 
the BMBF has already reacted on this deficit by announcing that project 
members have to be interdisciplinary and at least one position has to be full 
filled by a social scientist, this scientist is not automatically the one respon-
sible for UCD. Instead, the UCD test is mostly conducted by computer en-
gineers, psychologists or other project members. Hence, the problem of user 
integration still remains and gets even more problematic in view of the het-
erogeneous targeted group.
Thinking of age and technology as together is still somehow paradoxical: 
older people currently do not have a very wide biographical experience with 
information and communication technology because technology did not play 
a big role in their work experience or in their leisure activities (e.g. Czaja 
et al. 2006; Czaja/Lee 2007; Mollenkopf 2008). Although this imbalance 
will change within future cohorts, it is a challenge for the current users and 
that is why their participation is crucial for developing technologies, which 
should not only fit their needs but also be used by them properly. Therefore, 
the test-users need to be representative of the actual users, and this raises the 
question of selection (e.g. Collins/Evans 2002). Who should be included by 
excluding whom? Who is representing whom? The selection process often 
is not objective: instead, it follows practical aspects like experience, contact 
possibilities and time. The test users for the CASEtab were selected by us-
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ing a database of people interested in performing the test, who received an 
invitation to the institute laboratory. Most of the test volunteers were living 
nearby, had retired and were members of a so-called “Senior Academy”, so 
they were familiar with testing situations and in some cases even with the 
laboratory. Their motivation for taking part in the test was often not an in-
terest in the age-specific CASEtab, but rather curiosity about getting tested 
or just time availability. Although this may sound trivial, it manifests that 
those who took part in the test were mobile, informed and healthy enough, as 
well as with enough free time and self-esteem to try out an unfamiliar testing 
situation. All the other members of this age group remain invisible not only 
in the test itself, but also in the final report, in articles or presentations and in 
the innovation process – and, therefore, in the finished product. Which users 
are inscribed when the majority of potential users in need of the product are 
not visible in the innovation process? Or more specifically, which ideas of 
users are inscribed?
User integration is a black-boxed process. While the official report in-
cludes short descriptions of the sample by naming variables like age, eco-
nomic status and professional background, it is not reported whether the test 
persons were already familiar with test situations or whether they had to 
come to a laboratory even when the technical device they tested is a tablet 
and, therefore, mobile. Black-boxing the selection of test persons and hence 
the conditions of the usability evaluation is congruent with the strategy of 
black-boxing the outcomes of the project. Of course, efficiency, effectiveness 
and satisfaction of CASEtab are manifested in tables, graphs and numbers 
and translated in a business model, but the question is still whom they target.
The test users of the CASEtab were on average active, physically and 
cognitively healthy, and received a satisfying pension, but are they represen-
tative of those in need for such a technology? CASEtab should assist users 
who are unfamiliar with information technologies and communication tech-
niques like chat, email, video-calling or Internet by providing a smart and 
user-friendly device which foregoes complex menus, difficult commands or 
detailed displays. Instead, the display components are repetitive, simplistic 
and clearly structured.
Although user-centered design can be understood as a trial to control 
users as well as their usage, there is still some potential for resistance and 
a certain amount of uncertainty that remains: “Nothing in a given scene can 
prevent the inscribed user or reader from behaving differently from what 
was expected. […] There might be an enormous gap between the prescribed 
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user and the user-in-the-flesh” (Latour 1992: 161, emphasis in original). 
Black-boxing this gap, the engineers of CASEtab decided to invite poten-
tial users to the laboratory in order to test the platform instead of observing 
their daily routines of household duties, shopping or communication in their 
familiar surroundings. Physically confronting real users, researchers were 
confronted with the gap between their imaginations and their inscriptions of 
imagined users and the real users – or, as Latour names them, the “users-in-
the-flesh” (Latour 1992: 161).
Predictably, the user tests increased that gap. The practical use of the tab 
revealed a lot of incorrect or overlooked inscriptions of age-specific usage. 
CASEtab provides a lot of digital features that are designed in comparison 
to their analog originals, such as an address book. The contacts are listed 
alphabetically and a frame around each contact separates it from the next: 
each contact is defined with a photo, name and surname, email address and 
telephone number. Upon touching a contact, another menu opens where they 
find more information about the person – for example date of birth or ad-
dress. At the same time, they can touch the telephone button to call the per-
son directly or the envelope button to write this person an email – this also 
confused the users, who expected a writing program where they could write 
down a letter and not a messenger formula. The biggest problem, however, 
was not the display of information or the retrieval of a contact, but moving 
through the display. The users in the laboratory needed either several minutes 
or the help of the test supervisor because they were not familiar with the ges-
ture of scrolling that enabled them to move the display and simultaneously 
their contacts. Although the gesture of scrolling was explained shortly at the 
beginning and the test supervisor provided hints that should remind them of 
it, only a small part of the 45 test users remembered this gesture and applied 
it correctly and efficiently. In some cases, it happened by chance that the 
users revealed that the display can be moved by touching it but then forgot 
to do the same in the next task. Hence, instead of solving the task, users got 
frustrated and unsure of their competences. Some of them tried to touch all 
the available buttons, photos or icons, thinking that this might set off an ac-
tion, but this strategy resulted in a loss of orientation. Mapping them deeper 
and deeper in the menu without them knowing how to do it and why made 
them frustrated, anxious and helpless. If they interrupted the task and the test 
supervisor explained the scrolling function to them, they became even more 
confused because it was such a simple gesture and they could not master it.
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Here the inscription failed, as the aged users could not solve the task: ”It 
is only when the script set out by the designer is acted out – whether in con-
formity with the intentions of the designer or not – that an integrated network 
of technical objects and (human and nonhuman) actors is stabilized” (Akrich 
1992: 222). The script of the CASEtab was not carried out by the users. They 
could not operate the display because, on the one hand, the designers were 
not informed or did not realize that the simple task of scrolling up and down 
to move the display and make information visible is unfamiliar to those us-
ers. On the other hand, the technical device was not programmed to provide 
hints. Neither was it attached with a slider bar on the left side, nor did the dis-
play switch up and down when it was opened or when the arrow jumped up 
and down. The interaction failed and the network of human and nonhuman 
actors remained unstable because the users were not able to read the script 
and thus use the tab. Although this missing feature can be added easily by 
designing visual aids in the display, this scenario reveals the complexity of 
designing human-computer interaction as well as the impossibility to fully 
inscribe age-specific usage. Consequently, both the human-computer inter-
action and the sociotechnical ensemble cannot be stabilized in the usability 
trial. Thus, the idea of smart technical assistance remains unstable as well. 
What is then questioned is the construction of competence.
In this context, competence is a precondition to use the developed device 
adequately, but competence is also an “articulation” (Moser/Law 2003: 491) 
of the aging subject or, as Akrich and Latour describe it, a “pre-scription” 
(Latour 1992: 178) of the aging actor: “We call pre-inscription all the work 
that has to be done upstream of the scene and all the things assimilated by 
an actor (human or nonhuman) before coming to the scene as a user or an 
author” (ibid, emphasis in original). Pre-inscriptions of competence are pro-
duced in the discourse of active aging by assuming that it is a natural need 
of older people to work actively and voluntarily on their abilities and com-
petences, as Paul Baltes and colleagues suggest in their model of selection, 
optimization and compensation (SOK-model), where the aging subject is 
doing selection, optimization and compensation work to balance their loss 
of abilities by focusing on a manageable and necessary repertoire of abilities 
(Baltes/Baltes 1990). The fact that this repertoire is socially constructed by 
the activation discourse is as concealed as the conditions of this ‘competence 
work’. How “’the competent and abled person’ is constructed (or not) under 
specific circumstances and how it is that he or she is constructed (or not) in 
relation to new media technologies” (Moser/Law 2003: 491) is the ques-
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tion that matters when discussing the “articulation work” (Fujimura 1987: 
260) of AAL and its concealed hegemony. It is the invisible work of pre-in-
scription that enables engineers to “bet on this predetermination when they 
draw up their prescriptions” (Latour 1992: 178). In her work of de-scription, 
Akrich shows that “the ease with which the actants assumed in the design of 
the object are related to those that exist in practice is partly a function of deci-
sions by designers” (Akrich 1992: 207). Therefore, de-scribing user-centered 
design as taking decisions through design and thus determine what is an ap-
propriate usage (or not) or what is a competent user (or not) – and ultimately, 
what is successful aging (or not) – is the necessary scientific task of giving a 
voice to those who are voiceless (e.g. Moser/Law 2003: 494). This of course 
means to focus on the technical device as an actor to whom competence is 
delegated or rather inscribed.
In the case of CASEtab, age is inscribed in terms of information, commu-
nication and control. The underlying image is that aged users unfamiliar with 
smart information systems like tablets or smartphones are ambitious to use 
them to stay informed and engaged through new media technologies. There-
fore, the designers invent an application that reminds them, connects them, 
informs them, and thus materialize their aging subjectivity in an age-specific 
device to assist their everyday activities technically. Using CASEtab first of 
all articulates its users as old and in need for smart technical help. At the 
same time, it reinforces these imaginations of age and technology by deciding 
which functions CASEtab should fulfill or not. To conceal this decision-mak-
ing process is a powerful strategy to produce asymmetries by announcing the 
opposite (e.g. Garrety/Badham 2004). “Why shouldn’t I just call him?”, Mr. 
Wolfe is asking after several misleading trials to activate the video telephony. 
Mr. Schreiner answers: “Because it’s so much easier!” Mr. Wolfe shakes his 
head. “Why should this be easier”, he asks himself in amazement, “it would 
be so much faster to pick up the phone”. After a while, he completes his 
thought: “It would make me feel nervous, only because if I want to make 
a telephone call, I would have to shave, brush my hair and put on a shirt. 
Why should somebody see me like this?” Mr. Wolfe refuses to take over the 
explanation of Mr. Schreiner and hence refuses the inscriptions made by the 
designers: he articulates his autonomy in terms of skepticism and refusal (e.g. 
Moser/Law 2003). In this case, the misleading concept of UCD becomes ob-
vious. Mr. Wolfe’s reaction on the idea of video telephony that he expresses 
clearly towards Mr. Schreiner has to be rejected by Mr. Schreiner because the 
prototype is already finalized and further modification is not planned or fund-
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ed. Hence, Mr. Schreiner has to convince Mr. Wolfe that video telephony is 
“so much easier” to stabilize the innovation work that is materialized in CA-
SEtab. Hence, he is doing articulation work by concealing refusal or critique 
and attempting reassurance. He points out that the effort of calling by using 
the application is faster, less complex and more personal, but by doing this 
he misses Mr. Wolfe’s point that the inscription of communication behavior 
mismatches his everyday practices of communication.
The ageskript, as I call the inscription of age into technical devices like 
AAL, fails because the evaluation of the prototype is neither participative 
nor symmetrical. “Only by describing both the production task and the hid-
den task in articulation, together and recursively, can we come up with good 
analysis of why some systems work and others do not.” (Star 1999: 387) 
Following the symmetrical paradigm of de-scribing user-centered design 
brings all relevant actors with their practices into focus. Here, ethnography 
can play an important role by observing practices, performances and inter-
actions of human and nonhuman actors in the field. Following each actor in 
his multiple sites – like George Marcus’ approach of multi-sited ethnography 
suggests – means to trace “things in and through contexts” (Marcus 1995: 
107). Thus, fieldwork makes “the invisible matters of causes, the regimes, 
the blank spaces, demarcations and hierarchies visible” (Windmüller/Binder/
Hengartner 2009: 16). By moving in and through these different sites, rela-
tions and articulations of subjectivity of AAL can be made visible, since “[s]
till, no scene is prepared without a preconceived idea of what sort of actors 
will come to occupy the prescribed positions” (Latour 1992: 161). Doing 
participant observation is therefore an appropriate method to de-script the 
hidden knowledge regimes, the translations and delegations of agency in this 
hybrid constellation of human-computer interaction. Being a visible observ-
er in an invisible field makes the invisible visible by “valorizing previously 
neglected people and things” (Star 1999: 379).
4. ciRcuMscRiBing age: Black-Boxing 
coMpetence
As I argued in a previous section, the interaction of project members (engi-
neers, computer scientists, designers, etc.), test users and technical devices 
has to be de-scripted as doing age by technology. Therefore, re-constructing 
the production of an AAL device by describing the inscribed power regimes 
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and articulations is conducive to understanding how AAL technologies con-
figure age and aging.
But not only the interaction between designers/computer scientists/en-
gineers and test users in the user-centered design process is multi-sited and 
transitive; it is also marked by uncertainty, nescience and, in some cases, 
ignorance, so the project work itself becomes asymmetrical. I would like to 
describe this asymmetry by means of an example.
The psychologist involved in the production of CASEtab claimed that a 
special colored background is useful for discriminating objects on the screen: 
she could verify her claim empirically by referring to scientific studies. The 
designer involved in the production of CASEtab objected that the suggested 
colors would not be attractive. The software engineer involved in the produc-
tion of CASEtab was not willing to change the color again. What happened 
is that the psychologist repeated her arguments in every meeting, made the 
empirical studies accessible for all project members and suggested design 
alternatives. She made all her arguments visible by loading them up to the 
company server, where everyone involved in the production of CASEtab had 
access, but nobody opened that folder except the psychologist herself.
In the next telephone conference, the psychologist brought up the un-
solved question of color. The other team members and project partners ex-
pressed their conformity immediately by shouting: “Yes, that’s a good point”, 
or “It’s good that you think about it”, or “We should keep it in mind”. Then, 
they continued with the next topic. The psychologist felt frustrated and pow-
erless. She was only one member representing one partner in a constellation 
of seven, whereby the other six ones were technical partners. At the end, the 
software engineer finalized the color by inscribing it into the technical fea-
tures of the application: he felt legitimated to do so via his competence and 
his position in the project as an executive actor.
His strategy of keeping the design process manageable by deciding prag-
matically is a very common strategy: other strategies are indirect commu-
nication, deceleration of decision-making, and refusing designation. These 
indirect communication strategies foster the exclusiveness of knowledge and 
expertise. It is not only necessary to question how engineers delegate power 
to AAL technologies; it is also necessary to de-scribe the power relations in 
the projects to understand the inscription of age. In relation to the above dis-
cussed question “how it is that ‘the competent and abled person’ is construct-
ed (or not)” (Moser/Law 2003: 491), competence again gains relevance. It 
is through the interaction of the psychologist, the software engineer and the 
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device in the working context of the project where competence is used to 
mark the boundaries of agency and power. Although the psychologist is – 
due to her scientific background – assumed to be the expert, it is the software 
engineer who finally decides which color to take. To legitimate his decision, 
he welcomes the work of the psychologist cursorily and at the same time 
ignores her arguments and work samples. It is his executive function in the 
project setting that enables him to do so. No other project partner is able to 
write the software program: this exclusiveness is a powerful means to prior-
itize his argument and to black-box the others.
Here it must be questioned to what extent the role of nontechnical project 
partners can be compared to those of test users. The described interaction 
indicates a hierarchical imbalance between the project partners that has not 
occurred by chance, but is rather produced actively to enforce the innovation 
process in the designated direction. This is an assumption that is neither de-
veloped in the design process (by integrating test users) nor communicated 
in the project meetings (through equal cooperation and transparent decision 
making), but it is obvious to the software engineer because he translates the 
concept of CASEtab into the technical device by writing the script and there-
fore delegating agency to the object. This mediating work is deeply bound-
ed to the technical options available to the engineer (e.g. Akrich 1992), the 
scripting knowledge he embodies and at least his motivation to be innova-
tive. These circumstances are not communicated in the project: rather, it is 
the work of the engineer to make them invisible and the work of the ethnog-
rapher to de-script them and make it visible that “[t]he obduracy or plasticity 
of objects, […], is a function of the distribution of competences assumed 
when an object is conceived and designed” (ibid: 207).
5. skRipting age: negotiations and 
oscillations
What do these observations mean for a scientific approach of understanding 
AAL as doing age by technology? How can the scripting of age be de-scribed 
from a cultural aging studies perspective? And how can the normative in-
terplay of power, innovation and age become visible in the research? I ar-
gued that the multi-sited (Marcus 1995) interactions of the sociotechnical 
ensemble (Latour 1992) have to be de-scripted (Akrich 1992) in order to 
re-construct the black-boxed processes that enabled the project partners “to 
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turn technical objects into black boxes” (Akrich 1992: 221). It is not before 
they are black-boxed that they can be stabilized and therefore “become in-
struments of knowledge” (ibid). The translation of complexity into an easy-
to-use technical device like CASEtab can only be carried out through the 
interaction of different human and nonhuman actors. Here, I introduced user 
integration by user-centered design as a possibility to de-script how “tech-
nical objects and people are brought into being in a process of reciprocal 
definition in which objects are defined by subjects and subjects by objects” 
(ibid: 222). In the context of AAL, this means to de-scribe how the subjec-
tivity of aged users is inscribed into AAL and, at the same time, how AAL 
determines the subjectivity of aged users through the inscriptions. I argued 
that the integration of users to stabilize the translation is a controlled process 
in which the usability tests produce a contact zone where the different imag-
inations of AAL are negotiated; however, I also argued that this process of 
negotiating age and aging is controlled by the project team that is conducting 
the tests. This control is necessary because the real users are not conforming 
to the imagined users that underlie the innovation process: these ideas about 
users are non-empirical, non-theoretical and non-scientifically based. They 
are assumptions that have materialized in the technical devices: therefore, 
their authentication in the evaluation process is not possible.
The tests are thus doomed to failure, but failure is not acceptable and 
hence different strategies – controlling the test, designing solvable tasks, 
black-boxing critique or refusal – are applied to guarantee success. This is 
due to the false idea that AAL technologies are easy and quick, innovative 
and profitable objects that automatically strengthen older people’s autonomy 
and societal engagement when they are used by them. Instead, the innovation 
of assistive technologies should be understood as an oscillatory process in 
which the prototype is a materialization not only of ideas and imaginations of 
age and aging, but also of social practice. AAL is something that is produced 
interactively by nonhuman actors – like the technical devices themselves, but 
also the technological infrastructure in which the innovation process is em-
bedded – and by human actors like, for example, Mr. Wolfe or Mr. Schreiner. 
Their interaction is multi-directional, iterative and complex and takes time, 
but it is at the same time necessary for developing cutting-edge technologies. 
Therefore, user integration is inclusive.
Taking it seriously demands making these interactions visible: this ap-
proach would bring about coherence, reflexivity and transparency back into 
the design process. Furthermore, it would bring participation into the labora-
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tory and destabilize the normative power hierarchies of AAL. Then design-
ing AAL could become not only a network of innovation or an innovative 
object for older users and market interests; it could also be an experimental 
space to think of age and aging differently.
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Making Space for Ageing: Embedding 
Social and Psychological Needs of Older 
People into Smart Home Technology
Barry guiHen
1. ageing at hoMe in euRope
Ageing populations present many challenges, both to individuals and to society 
at large.1 Ageing itself is, according to the Lund Declaration (Svedin 2009), 
a major societal challenge of our time, affecting issues of economics and so-
cial inclusion. As a result of declining fertility, increasing longevity, and the 
availability of better healthcare, population ageing is a phenomenon that a gro-
wing number of countries worldwide are experiencing. Globally, the number of 
people aged 60 and over will nearly triple in size, increasing from 894 million 
in 2010 to 2.43 billion in 2050 (UNPD 2010). In Europe, one quarter of the 
population will be over the age of 65 by 2020 and the current trend of early 
retirement is expected to put great strain on spending for pension, as well as 
health and long term care (McLean, 2011). In 2010, 36 million people world-
wide were identified as having dementia, with this number expected to climb to 
115 million by 2050 (Mihailidis et al. 2012). Dementia is just one instance of a 
cognitive or physical ailment associated with ageing, and one of the many chal-
lenges that age related technologies and policies must anticipate and address 
in their support of Europe’s ageing population. Regardless of age, however, 
having a home is undoubtedly one of the most basic of human needs: the right 
1 |  This work is a product of VALUE AGEING, Incorporating European fundamental 
values into ICT for ageing: a vital political, ethical, technological, and industrial 
challenge. A 48 month project funded by the European Commission-FP7 Marie 
Curie Industry-Academia Partnerships and Pathways Action. During the course 
of this project, expert interviews were conducted, referenced within this text.
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to adequate housing is founded and recognised under international law. De-
scribed under article 25(1) of the Universal Declaration of Human Rights, the 
right to adequate housing is one that has also been identified within other major 
international human rights treaties. Referring to much more than the robustness 
of a building, “adequate housing” encompasses also the intangible, but no less 
essential elements of what makes a dwelling into a home. This includes creating 
a private space that is secure and safe, which encloses and facilitates the for-
mation and maintenance of human relationships and personal bonds. Without 
proper support, older people experiencing diminishing cognitive or physical ca-
pacities may be forced to relocate to a central care centre, such as a care home, 
regardless of whether they desire to do so or not. Supporting those who wish 
to remain independent in their own homes as they grow older, who wish to age 
“in place”, should be central to any strategy addressing the challenges presented 
by ageing populations, both for the benefit of older individuals, and society as 
a whole. As the term suggests “ageing in place” refers to the ability to grow old 
in one’s home. Supporting this involves the design of ICT-based solutions and 
structural modifications in a home to meet the resident’s needs, thus enabling 
them to remain in their homes for a greater length of time than would otherwise 
be possible. Fostering ageing in place is desirable, not only as it can improve 
the quality of life of those who wish to remain in their homes, but also because 
it can reduce the cost and the burden that age-related institutional care poses 
to society. Creating smart solutions and services in the home environment can 
dramatically improve quality of life for older individuals. The capabilities of 
the “smart home” concept are still expanding. This is partly due to the rapid ad-
vance of ICT and to the fact that a smart home is not a single device, but rather 
involves the use and integration of many different types of technology, as well 
as input from service providers. With respect to both housing design and smart 
homes, there is no “common user” and, to be fully effective in the solution 
proposed, each design must fully reflect the specific needs of the person. These 
should address internal factors – such as any mobility or sensory issues they 
may have –, as well as external factors, for instance the geographic location of 
the home or the penetration of broadband in the area, which is a crucial element 
in deciding what solutions are beneficial or even possible in each case. Finally, 
in deciding the best course of action, it is necessary to consider the physical 
capabilities of those who live in the house, and the human factors relevant to 
the design. Effectively supporting ageing in place means addressing many chal-
lenges, particularly in designing for the user’s capabilities. This means ensuring 
that both the physical space of the home and the social fabric woven through it 
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are accessible and open to the user, enhancing their independence and allowing 
them to live full, happy lives. In addition, older people in particular often live 
alone. Within the EU, just under half of older people over 65 years old (48.3 per 
cent) live as a couple, compared to 31.1 per cent living alone (Stula 2012). Alt-
hough in some cases living alone is a deliberate choice, it can also be the result 
of the passage of time, such as the death of a spouse or the departure of grown 
children to homes of their own. Either way, for those for whom living alone is 
not a deliberate choice, smart and assistive technology can offer a way to carry 
on with their lifestyle and habits for longer. The home is more than bricks and 
mortar: it is the sum total of all meaningful social connections belonging to the 
residents. Considering the home in this manner reminds us that the needs we 
must address in supporting ageing in place extend beyond making the environ-
ment accessible; we must also support the psychological and social needs of 
the resident in order to maintain their well-being. In ancient Greek the word for 
the house was oikos. However, oikos can refer not just to the physical structure, 
but also to the social elements and the family unit, reflecting the social layer of 
home life. When understood as representing meaningful connections of people 
in the home environment, we can imagine the oikos of an older person living 
independently to include not just family members, but also the caregivers and 
regular visitors; those that interact with the older person on a regular basis and 
in person. In the case of older adults, the majority of these face-to-face interac-
tions take place in the home, which becomes a social hub as well as a place to 
return when the day ends.
How can a smart home meet all of these needs without diminishing the 
social value of oikos? For the remainder of this chapter, we highlight the 
most pressing psychological and social implications that designers, resear-
chers and policy makers must be aware of when considering the role of ICT 
in supporting ageing in place, and we will close with some proposed recom-
mendations to assist in addressing the identified issues.
2. hoMe RehaBilitation and Re-stRuctuRing 
of space
The concept of oikos is represented in the WHO’s understanding of hous-
ing, as represented in the 2006 report on housing and health regulations in 
Europe. The report, which examined the relationship between the quality 
of housing and the health status of residents, identified housing as not just 
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a building, but the “conjunction of the dwelling, the home, the immediate 
environment and the community” (WHO 2006: 7). The WHO’s “Global Age 
Friendly Cities” initiative aims to encourage cities and communities around 
the world to better meet the needs of their older populations The initiative 
relies on a WHO published document containing guidelines on how to be 
more open and accessible to older people across all aspects of the communi-
ty, including outdoor space, transport and in promoting social participation. 
As part of making housing more accessible to older people, the guidelines 
make recommendations in nine different areas (WHO 2007): Affordabili-
ty, Essential services, Design, Modifications, Maintenance, Ageing in place, 
Community integration, Housing options, and Living environment.
In order to support a person’s desire to age in place, it is often necessary 
to rehabilitate the home, i.e. to adapt the home to account for the physical 
or cognitive decline of the resident. These guidelines highlight the need for 
the home to be altered to suit the resident´s needs, such as having hallways 
and spaces wide enough for a wheelchair, or appropriately designed bath-
rooms and kitchens. Such physical alterations are intended to increase the 
accessibility of the home, with special consideration paid to human factors 
in design, i.e. the characteristics of people and their interactions with their 
environment to perform specific activities (Fisk et al. 2009). How the home 
is rehabilitated will depend greatly on the specific capabilities of the person 
and the age-related changes they experience: such changes can include a 
decrease or loss of fine motor function or mobility, visual or auditory impair-
ments, and cognitive decline (memory loss, dementia etc.). For older people 
experiencing mobility difficulties, it may no longer be practical to have to 
climb stairs to use the bathroom, for example. Depending on the specific 
context, a chair lift may remove the barrier the stairs pose to the accessibility 
of the home, although if the resident is unable to operate the device, or if the 
environment does not allow for its installation, it may then be necessary to 
move the bedroom or install a bathroom on the ground floor. Ageing often 
increases the overall fragility of a person, meaning that falls are both more 
likely and more damaging should they occur (Rockwood et al. 1994; Am-
brose et al. 2013). Reducing the risk of a fall may require relatively minor 
changes to the home: installing handrails or removing trip hazards such as 
loose rugs are two examples of how this issue may be addressed without 
major structural changes to the environment. Devices such as wearable or 
ambient sensors show promise in reliably triggering an alarm should a fall 
occur, and demonstrate how supporting ageing in place can be achieved 
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through a combination of physical alterations to the home environment and 
careful implementation of ICT. Homelabs allow devices or alterations to be 
assessed in a homelike setting; recent initiatives such as the KUBIK pro-
ject extend the concept. KUBIK is the product of collaboration between 28 
international companies and is designed to allow companies to assess, not 
only minor alterations or ambient devices, but also light and wall placement, 
floor materials and many other environmental factors in a rapid and cost ef-
fective manner. Such approaches underscore the need to consider the impact 
of measures to support ageing in place, not just as individual alterations, but 
as a part of a larger integrated solution that serves the specific needs of the 
resident. According to the “Age Friendly Cities” guidelines, modifications 
to the home should not only be available but also affordable, and financial 
assistance should thus be provided to those that need it. In terms of ageing 
in place, the guidelines suggest that homes intended for older residents be 
located near services. In addition, these services should also be affordable 
and older people should be made aware of them, so that they can benefit from 
them. Assessing the cost effectiveness of smart homes for ageing in place is 
a complex task, particularly over longer periods of time (Magnusson/Han-
son 2005); however, the cost of such a solution remains a concern for older 
people (Lê et al. 2012). The cost of smart home technologies (both the initial 
cost of a device and the ongoing cost of a subscription to a service) or the 
cost for the physical alteration of a house represent indeed a potentially seri-
ous barrier to their adoption. Essential services and suitable housing designs 
and modifications to support ageing in place need to be accessible to older 
people and, in this context, accessibility means that services are available, 
affordable and known.
3. ict solutions foR ageing in place
Smart homes are intelligent environments designed to increase the quality of 
life of the resident: for older people with diminished cognitive or physical 
capacity, smart homes have potential to increase their independence. The 
goal in developing smart homes for older people is twofold: to support their 
ability to age in place and to control health care costs, which will only in-
crease as the average age of the European population increases (Demiris/
Hensel 2008). To meet this goal, smart homes must be equipped to increase 
the security of the resident and to reduce the risk of falls, stress, fear, iso-
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lation and a wide variety of other potential issues (Morris et al. 2013). As 
such, “smart home devices” refer to a range of technologies that widely vary 
in both form and function and that can be placed or embedded in the home 
with the goal of improving the quality of life of the user. Within Europe, the 
Ambient Assisted Living Joint Programme (AAL JP), a European Commis-
sion financed funding activity initiated in 2008, seeks to encourage social, 
technological and business innovation to achieve:
• New models of service delivery and care that contributes to greater self-
reliance for older adults and greater support for informal carers;
• Adapted living spaces that can improve the quality of their everyday lives;
• New ways for older people to remain active, including contributing as 
volunteers or providing mutual support;
• New ways of mobilising active and trusted networks, both formal and 
informal, professional and in kind, to provide all types of support.
The projects funded under the AAL JP illustrate the spread of technologies 
and functions that can be considered under the label of “smart home tech-
nologies”, as well as the range of needs that technology may address. While 
some projects looked towards embedded or ambient sensors to assist in fall 
prevention (CARE, HOPE), others approached the same need addressed by 
way of wearable sensors (A2E2). Other AAL JP funded projects have di-
rected their attention toward robotics (EXCITE, ALIAS), social networks 
(JOIN-IN, CVN, AWARE, OSTEOLINK), online services for connecting 
with care givers, health professionals or community groups (V2ME, SI-
SCREEN, NOSTALGIA BITS), and serious games which provide older peo-
ple with mental and physical exercises (SILVER GAME, GAMEUP, MOB 
MOTIVATOR). Smart home devices may be employed to address a specific 
need – for instance, to trigger an alarm in the event of a fall – or they may 
be part of a network with the broader goal of enhancing the user’s quality 
of life. This can be achieved by increasing the security of the home (for ex-
ample, sensors which trigger alarms if they detect smoke or water leakage, 
or which automatically turn off an appliance after a set amount of time), or 
by enhancing the independence of the user by assisting them in taking the 
correct medication at the correct time. Smart home technologies also have a 
commercial presence in Europe. Networked or “smart” devices already pro-
liferate in the home, and each year sees companies push further into health 
related technologies for the home. Products such as the Nest Thermostat™, 
Guihen
147
which can be controlled remotely via a smartphone, and the SmarterKey™ 
lock, a keyless lock which, again, can be controlled via a dedicated smart-
phone app, represent recent examples of older aspects of the house being 
re-conceived as modern appliances, with a view toward making home life 
more energy-efficient or more convenient. In addition to enabling users to 
better manage home utilities, smart devices are also envisioned as a means to 
give users more control over their own health. The Aria™ WiFi Smart Scale, 
for instance, tells the user more than just their weight, it also claims to track 
the user’s body fat percentage and BMI, tracking these data over a period of 
time and connecting to a computer or smartphone to allow them to track pro-
gress and set fitness goals. Such smart devices give a window into the world 
of the “internet of things”, where household objects interact with each other 
and provide the user with data, or even gamified “objectives” to incentivise 
certain behaviours (eat more of a certain kind of food, run a certain distance 
per week, etc.). However, while discrete smart devices are increasingly a 
commercial normality, the fully integrated smart home concept is yet to ap-
pear on a large scale. In addition to initiatives such as the AAL JP, groups 
such as Smart Homes, a Dutch consultancy which specialises in promoting 
and assisting in the research of automated or smart home concepts, seek to 
champion their potential as effective eHealth and energy management tools 
in the future and help to create an environment where smart homes can be-
come a viable and sustainable aspect of home life in the near future. Smart 
homes are intended to enhance the independence of the user by providing 
unobtrusive support systems that can meet their needs (Morris et al. 2013): in 
the case of older people, this can mean addressing the symptoms of cognitive 
or physical decline. However, there are other aspects of life that designers 
and policy makers must be aware of, and the effects of technology in the 
home can reach far beyond the original or intended goal.
4. addRessing the social and psychological 
diMensions
The goal of the technologies listed above is to improve the quality of life 
of the user. This goal is often translated into addressing the diminishing ca-
pabilities – both physical and cognitive – of the user, enhancing their inde-
pendence. User specific limitations and needs are taken into account during 
the design of smart technology through well-known design approaches like 
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the User-Centered Design and the task based design methodology (Rosson/
Carroll 2002; Fisk et al. 2009). However, there are other dimensions that 
should be considered when designing technology for ageing in place. As-
sessments of the quality of life of older people are largely health-focused, 
with indicators considering functional capacity, health status, psychological 
wellbeing, social support, morale, dependence, coping and adjustment, all of 
which are used as “proxies” for Quality of Life (QoL) assessment (Walker 
2005). While these indicators cover a broad spectrum of issues relevant to the 
quality of life of older people living at home, they also limit comprehensive 
evaluations by not considering the subjective perspective of the older person 
whose quality of life is under evaluation. The shift toward recognising the 
quality of life of older people as a multi-dimensional concept means incor-
porating both objective and subjective aspects alongside expert assessments 
informed by the opinions and feedback of older people, and is reflected in the 
development of new assessment tools, such as the Subjective Evaluation of 
Individual Quality of Life (SEIQoL). With SEIQoL for example, the relative 
importance of individual factors affecting quality of life is not fixed, but 
established on a case-by-case basis through the use of interviews and visual 
aids, such as moveable pie charts (Barnes 2002). Supporting ageing in place 
is about meeting the needs of older people and enhancing their Quality of 
Life, and that this is increasingly seen as multifaceted, with more considera-
tion given to subjective assessment. As a result, it is not sufficient to consider 
only the physical or purely objective health outcomes in the implementation 
of smart home technologies. The following issues, grouped under the um-
brella of psychological and social dimensions of smart home assisted ageing 
in place, must also be considered and accounted for by all stakeholders in-
volved in the creation of home solutions:
• Social isolation and loneliness
• Sense of identity
• Privacy
• Control
• Sense of identity
• Frustration and abandonment
• Acceptability of measures to support ageing in place.
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Social Isolation and Loneliness
One of the greatest challenges to supporting ageing in place is the need to 
address social isolation and loneliness. A 2010 Eurostat study, “Social Partic-
ipation and Social Isolation”, found that the risk of social isolation increased 
as people aged (Lelkes 2010). This trend was found to be present to varying 
degrees across the EU. Half of the countries surveyed reported that at least 10 
per cent of respondents over the age of 65 had no contact with friends, either in 
person or remotely. In Hungary and Lithuania, this figure rose to 25 per cent. 
With the exception of the Netherlands and Denmark, the study also reported 
that although the elderly are strongly affected by diminishing interaction with 
friends or relatives, “in many countries they can still rely on the help of others, 
to about the same extent as their younger compatriots” (ibid: 33). The findings 
of the Eurostat survey are valuable in that they provide an image of the perva-
siveness of social isolation among older populations across Europe.
Addressing social isolation, particularly on a large scale, poses many dif-
ficulties as it can be the result of one, some or all of series of different fac-
tors connected to all aspects of the older person’s life. Physical frailty, lack 
of finance, the location of the home, and changes in the older person’s social 
circle (both family and peers) can all contribute to a greater or lesser degree 
to people being isolated from their community and society at large. Loneli-
ness can be a product of this isolation and is reflective of dissatisfaction with 
the frequency or closeness of social relationships they have, when compared 
against what they would like to have (Steptoe et al. 2013). Social isolation has 
social, psychological and even physical implications for those who experience 
it, particularly those in need of care and assistance. A person is deemed to 
be isolated or not based on factors such as contact with other people, or the 
physical location of the home, while the feeling of loneliness is one of the 
psychological implications of isolation and has been associated with higher 
mortality in older men and women. Although it can be a symptom of cognitive 
or physical decline, loneliness is not in itself an illness: however, it does play a 
large role in a person’s well-being and quality of life. Unlike social isolation, 
loneliness is largely subjective in that a person may have little contact with 
others throughout and be perfectly content. In contrast, social isolation can 
be assessed by evaluating frequency and quality of contact with others, ease 
of access to services and transport, ability to participate in social events, etc. 
Recent studies have found that, while loneliness did not have a measurable, 
direct impact on the mortality of older people (Steptoe et al. 2013), it can in-
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crease the likelihood or rate of cognitive decline, with older people classed as 
“lonely” more than twice as likely to develop dementia (Wilson et al. 2007). 
While studies such as those by Eurostat (discussed above) illustrate the need 
to address social isolation and loneliness as a common need shared by older 
people across Europe, large scale policy or technological solutions alone can-
not effectively address the challenge this need presents. Although older people 
across Europe may share a common risk of becoming isolated or lonely, it is a 
destination reached through many roads. That is not to say, however, that there 
is nothing to be achieved through careful and innovative implementation of 
ICT and smart home technologies. Services such as email have been available 
for some time, but the increase in the availability of video conferencing capa-
bilities in home computers, phones and tablets allows for real time communi-
cation, with visual as well as auditory feedback to the users. ICT serves a social 
need by connecting family and friends, but to do so it must be available and 
accessible to all. It also should be viewed as a tool to enhance, not replace, hu-
man contact. In addition, while they may not provide the same level or quality 
of social interaction, services such as online shopping with delivery do allow 
older people to retain agency over an important part of daily life, restocking the 
home. This is, however, not without its own challenges, as it depends on the 
design of online shopping service being accessible, both to those with physical 
impairment (e.g. can the text be resized or recoloured for those with visual im-
pairment) and for those with a lower level of digital literacy or less experience 
accessing services online (e.g. does each listed item have an image so the user 
can be sure about what s/he is purchasing?; is the service complicated to use 
without a high degree of digital literacy?). However, to those whose isolation 
is in part the result of deteriorating financial conditions, cost may prove to be 
a barrier to accessing technological solutions and, as such, they will not assist 
those experiencing isolation or loneliness without effective policy measures or 
innovative social strategies (e.g. a bus service that collects people from their 
homes and brings them to the town centre or market on specific days, or com-
munity groups that actively involve those that may otherwise grow isolated 
from those around them).
“Successful” implementation of ageing in place strategies requires that 
social isolation be addressed, and smart home technologies have the poten-
tial to be a powerful tool in doing so. Network technologies make it possible 
to communicate with people in ever more new and varied ways, allowing 
easier access to information, and to other people. However, addressing needs 
such as loneliness and social isolation requires a sensitive and deliberate 
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approach to implementing technology-based solutions in the homes of older 
people. Although these needs are commonly shared across Europe, the root 
causes behind it can vary wildly across individual instances and installing 
smart home technologies may fail to address them or – worse – exacerbate 
the situation and have a negative impact on the person’s quality of life.
Sense of Identity
As people age the amount of time spent in their home increases (Walker 
2005): the home is reflective of the individual’s experiences and personality, 
which over time is imbued with its own identity. This identity is drawn from 
tradition, social cohesion, history, even through deliberate manipulation or 
alteration of the space to suit the needs and preferences of the occupant. 
As such, care must be taken when modifying the home to support ageing 
in place. The importance of a sense of identity in the environment is well 
studied with respect to care homes and is equally important in maintaining 
a sense of wellbeing with ageing in place (Robichaud et al. 2006; Oswald 
et al. 2007). This sense of identity is important, not only since preserving it 
reduces the risk of frustration and increasing the acceptability of adapting 
the home, but also because of the numerous positive implications on older 
people, particularly those with cognitive or physical impairments. Difficul-
ties older people may have with activities of daily living are reduced when 
performed at home or in spaces they are very familiar with. Familiarity with 
the environment and its features enables those who are frail or suffering 
from sensory and physical decline to navigate spaces that would normal-
ly require greater effort. People with dementia are also documented to be 
able to perform tasks otherwise outside of their capabilities when performed 
within their own home (Mihailidis et al. 2012). Supporting ageing in place 
can involve modifying the home through physical alterations and the addi-
tion of smart home technologies, but attention should be given to retaining 
the familiarity of the home space for the occupant, preserving the identity 
they have instilled upon it. Physical modifications – such as replacing steps 
with ramps or installing support rails in the bathroom – do not alter the layout 
or function of rooms in the home, yet make it easier to complete daily tasks 
independently. Considered use of both physical alterations combined with 
smart home technologies can greatly increase the independence of the resi-
dent, allowing them to remain in their homes for longer without drastically 
altering the layout or physical environment. One of the most valuable aspects 
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of the home is that it creates a distinction between the public and private 
space: this distinction not only enhances the sense of independence of the oc-
cupant, but is also fundamental in promoting a sense of identification in users 
(De Matteis 2010). This is particularly important when modifying the home 
and involves the installation of monitoring devices or ambient technologies. 
Eroding the distinction between public and private spheres may also inad-
vertently dilute the sense of identity, familiarity and comfort the person has 
within the home. Even passive technologies, which may not take up much 
space, can be deemed unacceptable by residents if they view the ability of 
the devices to monitor or record within the home as intrusive (Guihen 2013). 
Introducing assistive measures in the home can make life for the resident 
easier and performing daily tasks less daunting. However, they may also alter 
the environment in ways that leave the resident feeling uneasy, or less “at 
home”. This concern is particularly valid in the context of smart home tech-
nologies, the functions of which may not be immediately clear to the user, 
causing distrust or suspicion. In particular, care must be taken to ensure that 
monitoring devices do not erode the distinction between public and private 
space but instead find a balance between the two, so that the resident feels 
neither shut away from society nor completely exposed and without privacy. 
This balance is vital, as it plays directly into the resident’s feelings of safety 
and security in the home, while it affects their acceptance and receptiveness 
to support measures that enhance independence and allow them to remain in 
their homes.
Privacy
In Europe, the right to privacy is recognised as fundamental. As technology 
grows increasingly networked and our data continue to move online, it is vi-
tal that this right be safeguarded. Privacy also involves the shielding of peo-
ple from unnecessary or excessive categorisation, which can have a negative 
impact on the quality of life of older people (De Hert/Mantovani 2010). All 
smart home technologies require data to be effective, be it an ambient sensor 
that can detect when someone is in the room, a wearable device that logs 
movement, or software which tracks the daily progress made in cognitive or 
physical exercises. As such, it is vital that privacy issues be assessed from 
the earliest concept designs and all the process through to implementation. 
This is especially true in the context of medical health data, which smart 
home technologies can be used to collect, store or even transmit to other lo-
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cations, such as a hospital or doctor’s surgery. Improper handling of medical 
or user data can expose the user to unsolicited contact and potential harm 
(De Hert/Mantovani 2010). Even though monitoring is a function of smart 
home technologies and a potential benefit for assisting ageing in place, one 
must be careful to ensure that the privacy and autonomy of the resident is 
respected. In assessing the functional capacity of a device to meet the needs 
of the resident, for instance, questions must be asked with respect to its effect 
on the privacy of the resident. For example, although cameras may provide 
a great deal of information in the event of a fall, a study on the attitudes of 
older people toward smart home technology conducted by the University of 
Missouri-Columbia found that such a measure was universally felt to be “ob-
trusive”, with concerns raised as to the potential for privacy violations. The 
same respondents were more favourable to the technology when data could 
be obscured or “anonymized” (Demiris/Hensel 2008). Smart home technol-
ogies are intended to meet the needs of the user, but for them to be deemed 
acceptable, privacy concerns must be addressed. This study is not alone in 
earmarking cameras in particular as a barrier to trust and adoption of smart 
home technologies. More recent reviews continue to highlight such devices 
as a concern, and privacy as the primary barrier to the adoption of smart 
home technologies among older adults (Morris et al. 2013).
Control
One of the benefits of AAL technology is that it can act independently of 
active user input, triggering an alarm in the event of a fall, for example. AAL 
technology, such as sensors for monitoring motion, heat, electricity usage 
etc., is designed to operate in the background throughout the day. However, 
while this may enhance the effectiveness of the technology, it can also have 
a significant psychological impact on the resident. Smart home technology 
can be divided into two groups: active and passive (Guihen 2013). Active 
technology includes devices such as telephones, user triggered alarms and 
controls for house utilities such as heating. Passive technology does not re-
quire the user to actively engage with it and includes, for example, house 
sensors. The issue of control and the level of control provided to the resident 
is one of the most important factors influencing user acceptability of smart 
home technology. While passive technologies have the benefit of working 
irrespective of the abilities or interest of the user, it is this exact feature that 
can lead older people to prefer engaging with active technologies, as they 
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offer a more tangible sense of control (Guihen 2013). Unlike an ambient 
sensor placed discreetly in the corner, active technologies provide a sense 
of agency to the users, as they are the ones directing how and when it is 
used and – crucially – not used. The issue of control is strongly connected 
to that of privacy and personal space. The user wants to be in control of 
their environment, making the technology work for them and toward their 
preferences rather than living in an environment where devices monitor or 
record their movements and actions without any active feedback for the user. 
As a result, implementing smart or ambient technologies must be done in a 
manner that does not remove the users’ sense of autonomy and control over 
their own home. Identifying the appropriate level of control is particularly 
difficult in cases where the resident suffers from dementia or Alzheimer’s 
disease. During the interviews conducted as part of the VALUE AGEING 
project, Rafael Capurro, suggested that “In case of degenerative diseases 
such as Alzheimer’s the balance goes towards taking the place of the other 
by others and/or by technology” (Guihen 2013: 58). In such instances, it may 
reduce the capability of the technology if too much is asked of the user, and 
a higher level of automation may be necessary. However, such decisions 
must be made on a case-by-case basis, with the enhanced autonomy and 
safety of the older person in the forefront of the decision-making process. 
The divide between automated and directly controlled is not impermeable 
and there may be instances where the hybrid of both approaches is most 
appropriate. For instance, while ambient sensors can monitor the environ-
ment and react to changes within it based on preset parameters; they need 
not necessarily actuate another element of the smart home platform. Instead 
of raising an alarm or flagging the attention of a caregiver, the device may 
prompt the user to take action directly. Another interviewee, Alex Mihailidis, 
is optimistic about such approaches: “I think the technologies that are able to 
monitor older adults during common activities, provide them with prompts 
and reminders of things they need to do, systems that can monitor the health 
and safety of older adults, such as fall detection systems or ones that collect 
some very basic, high-level physiological health data to the person and make 
that available to the older adults themselves and their caregivers; those are 
the main classes that I would see as the most promising in the short term right 
now.” (Guihen 2013: 40) The COACH2 project is indicative of this approach. 
2 |  Cognitive Orthosis for Assisting with aCtivities in the Home, a prototype of an 
intelligent environment designed to assist people with dementia manage activ-
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It developed a Cognitive Assistive Technology (CAT) designed to remind 
and assist older people in washing their hands before they leave the bath-
room. CATs leverage smart home technologies to increase the independence 
of older adults by alerting the user that an action is required. However, the 
autonomy of the user and their sense of control over the home environment 
are preserved by prompting the user to act rather than completing tasks in-
dependently. This is particularly beneficial in instances where the resident is 
suffering from mild cognitive decline and may forget to perform basic tasks 
around the house (Mihailidis 2008). Providing the resident with greater con-
trol over their environment while still providing the assistance necessary to 
enhance their independence can be a difficult balance to achieve. However, 
such a balance is necessary to ensure that the resident feels at ease in their 
own home, that is, supported by the technology rather than controlled by it.
Frustration and Abandonment
Even as the capabilities of smart home technologies continue to advance, 
older users may not be enthusiastic to adopt them into their lives. There is 
also the possibility that the user may abandon the technology, completely 
removing any potential benefit it may have had. One of the greatest reasons 
for user abandonment is frustration (Guihen 2013): frustration occurs when 
the device or service fails to meet user expectations, or is found to be difficult 
to use. Such frustrations are of particular concern with emerging technol-
ogies, where the user may have no prior experience with a device and no 
initial comfort can be assumed. The inability of the user to adapt the device 
to their specific needs – either as a result of inflexible design or poor training 
– increases the risk of the user growing frustrated with the technology either 
actively choosing to abandon it or using it with less frequency as time goes 
on. Frustration with a technology can also be the result of discomfort felt by 
the user, either as it is uncomfortable to use (such as a bulky wearable sensor, 
or a device with a confusing user interface) or because the user experiences 
an alienating effect, such as can happen when they do not feel in control of 
devices in their own home. Frustration is also not limited to ICT based solu-
tions: for instance, a ramp installed in place of the front step to reduce the 
risk of fall may be uncomfortably steep for the user or a metal handrail too 
ities of daily living in their homes with greater independence, managed by the 
Intelligent Assistive Technology and Systems Lab at the University of Toronto.
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cold for comfortable use in the winter. Such discomforts may also contribute 
to frustration felt by the resident and, while one cannot switch off a front 
step, this frustration can contribute to diminishing the comfort felt by the 
resident in their own home.
Acceptability of Measures to Support Ageing in Place
There is currently no formal ethical framework for assistive technologies 
(Tiwari et al. 2010): however, work has been carried out to develop guide-
lines and conditions for the successful and ethical development of assistive 
technologies. The SENIOR project, a 24 month European Commission fund-
ed project tasked with assessing social, ethical and privacy issues associated 
with ICT and ageing, identified several conditions that should be addressed 
when developing technologies to support older people: these conditions in-
fluence not just individual acceptance of a technology, but also societal ac-
ceptance. SENIOR highlighted the needs for user freedom of choice to be re-
spected, as well as their autonomy and privacy. It also recommended that any 
solution implemented safeguard the dignity and self-esteem of the user, while 
emphasising safety (Wright 2009). Carefully assessing needs and matching 
these to the provided technology can result in higher acceptance rates. In an 
attempt to study elderly needs toward the adoption of assistive technologies, 
Forlizzi, DiSalvo and Gemperle (2004) conducted an ethnographic study of 
ageing adults who lived independently in their homes (seventeen elders aged 
60 through 90 were interviewed and observed in their homes). Self-aware-
ness and self-perception of the user’s own needs have been showed to affect 
the way they feel towards assistive technology, increasing the likelihood 
that they will use technology once they identify or understand the potential 
benefits of the proposed device. Older people may recognise the utility of a 
technology, but may not feel that it could assist them specifically, nor do they 
desire to use a technology that they feel exaggerates or draws attention to 
their needs (Guihen 2013). The relationship of older adults with technology 
cannot be compared with the relationship that younger adults experience: 
they may not be as familiar with ICT terminology, in particular with “inter-
face metaphors”. While younger adults are familiar with terms such as mice, 
folders, and desktops, as they relate to technology, these concepts may be 
unfamiliar to older users, who are then required to acquire a new lexicon 
of ICT related vocabulary (Guihen 2013). Such examples are illustrative of 
how the barrier to entry with technology may inadvertently be raised, even 
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from the early design phase. Care must be taken to be aware of such issues 
and to address them from an early stage to minimise the risk of reducing the 
acceptability of smart home technologies in the eyes of the end user.
5. looking to the futuRe of ageing in place in 
euRope
Europe’s ageing population is a social reality: however, that does not mean 
we cannot take steps to address the issues this presents to us. Supporting age-
ing in place with smart technology and home rehabilitation has the potential 
not only to reduce the societal cost of long term institutional care, but also 
to empower older members of our communities to remain independent in 
their homes for longer and with a higher quality of life. However, the poten-
tial for technology to address the needs of older people in this context also 
brings with it the temptation to see these devices and services as a panacea 
to the challenges of fulfilling the desire of older people to remain in their 
homes. This chapter has highlighted needs which fall outside the traditional 
understanding of physical and cognitive challenges associated with ageing: 
social isolation and loneliness, privacy, control, sense of identity, frustration 
and abandonment, and the acceptability of measures to support ageing in 
place. To conclude, we will suggest some recommendations intended to en-
sure that these social and psychological needs are addressed, increasing the 
acceptability of smart home technologies for ageing as well as the overall 
quality of life of those that choose to use them. Within Europe, our core 
values are enshrined in the European Charter of Fundamental rights. We rec-
ognise the vital importance of ensuring that the dignity, privacy and security 
of every person are preserved. We need to identify the values we wish to see 
embedded in housing design and smart homes: these values are not simply 
abstract concepts and should inform guidelines to which we adhere when 
addressing societal challenges. As such, we should develop tools to help us 
ensure these values are embedded effectively and to assist us in assessing 
the implications so that further refinements can be made as time moves on. 
The WHO Guidelines, the Riga Declaration and Digital Agenda for Europe 
are examples of how values can be operationalised and translated into policy 
goals. Identifying stakeholders is a vital part of addressing the needs of all 
involved in supporting ageing in place, including designers, formal and in-
formal caregivers, policy makers and the users themselves. However, it is not 
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enough to identify them; efforts should be made to facilitate communication 
between them and to increase the impact of dissemination efforts. The AAL 
JP, for instance, brings stakeholders together and incentivises efforts focused 
on specific identified societal needs, such as ageing in place or assisted nav-
igation in public spaces. It is also a platform for dissemination, both of best 
practice efforts and new technological innovations. The barriers to proposed 
solutions must be identified and mitigating strategies proposed. In particular, 
we must ensure that the benefits of smart home technologies are shared by 
all and that issues such as cost or the location of the home do not become in-
surmountable barriers, keeping new technology and design innovations from 
benefiting the most vulnerable in society. Finally, we need to be aware that 
new practices, norms and technologies will emerge which will challenge ex-
isting knowledge. Much as we should not only be receptive to but also seek 
out cross-stakeholder collaborations and end user feedback, we must also be 
willing to revisit and reevaluate existing best practice norms in the face of 
shifting societal paradigms. The needs and responsibilities identified in this 
paper should be placed in the context of the European Charter of Fundamen-
tal Rights and the Values of the European Community applied to address 
them. If appropriate measures are taken to ensure that the needs of older 
people and their associated oikos are at the centre of the development of new 
policies and smart home related technologies, their potential for societal and 
individual good may yet be met.
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Seeing Again. Dementia, Personhood and 
Technology
ike kamPHof
Too little is known about how telecare applications actually work, in par-
ticular about what they mean for the lives and identities of their direct users. 
This paper investigates one application, lifestyle monitoring technology, as it 
is used in homecare for frail elderly people. By bringing together a post-phe-
nomenological approach with results from ethnographic research into Dutch 
homecare, I offer a more nuanced picture than the hopes and fears currently 
articulated around telecare. I argue that technologically mediated processes 
of observing vulnerable homecare clients require an intricate combination of 
human and technological “seeing” and “not seeing” to secure respectful care.
1. peRsonhood and sMaRt living
Homecare organizations employ lifestyle monitoring technologies – often 
still in a semi-experimental stage – to keep a watchful eye on frail elderly 
people living alone, in particular people with dementia. These systems pro-
vide data about patterns of behavior in the home and function supplementary 
to care that requires the physical presence of caregivers, such as help with 
washing or dressing and the administration of medicine. By detecting emerg-
ing health and safety hazards at an early stage, monitoring allegedly supports 
the independence and wellbeing of homecare clients (cp. Coronato/De Pietro 
2010: 27-29; Ni Scanaill et al. 2006: 549; Price 2009: 12). However, mon-
itoring systems are criticized for their vast surveillance power “where the 
person disappears and their body is coded as a data node” (Kenner 2008: 
265; cp. Brittain et al. 2010: 98). Both these claims are largely speculative, 
based on an analysis of current care practice and technological possibilities. 
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The structure of technologies however is “multistable” (Ihde 1990: 144) and 
devices acquire their meaning in concrete contexts of use. Moreover tele-
care technologies do not leave these contexts untouched: they mediate care 
relationships, often in unforeseen ways, and transform the meaning of care. 
How this happens and specifically what it means for users on a daily basis is 
as yet in need of further research (cp. Pols 2012: 13; Bowes et al. 2012: 20).
User perspectives can be collected by, among others, organizing ques-
tionnaires or focus groups in which people are asked about what they think 
and want. But users – whether managers, caregivers or clients – often have 
no insight yet about what technologically mediated care means, even as they 
are involved in it. Qualitative ethnographic research of situated practices can 
help to develop an informed perspective that supports further discussions 
on telecare (cp. Pols 2012: 15). Ethnographic work is not neutral, nor does 
it result in mere factual description; it sounds out patterns that can have rel-
evance beyond the scope of the case at hand. It also requires a structure to 
guide its own observations: that structure is here provided by a focus on 
the intimate relationships of bodies and their technological “extension[s]” 
(Ihde 1990: 40) as addressed by post-phenomenology. This perspective is 
particularly suited to people with dementia who cannot always communicate 
needs or express who they are by linguistic means, while bodily expressions 
of identity often linger (cp. Hughes et al. 2006: 173-176; Kontos 2005: 557). 
Additionally, I depart from three main qualms, raised in recent literature, 
about what lifestyle monitoring could mean for the identity of vulnerable 
people. I will now introduce these qualms in general and more specifically.
As Kitwood (1997) argued, our identity as persons is bestowed on us by 
others; this is particularly true for people with dementia who become increas-
ingly dependent on other people. Kitwood criticized the dominant frame-
work of the biomedical model of dementia as a brain disease that focuses 
on the mental decline that comes with dementia. Where our mind is often 
considered the core of our existence as independent, self-directing individu-
als, dementia tends to be portrayed as involving a loss of self. This depiction 
effectively makes people with dementia invisible as persons and easily leads 
to a “malignant social psychology” (Kitwood 1997: 4) that further under-
mines their personhood by stigmatization, infantilization and objectification. 
In contrast, care as “positive person work” (69), based on recognizing others 
as unique beings with their own abilities, actively supports personhood.
Kitwood’s social interactionist view on identity can be fruitfully extend-
ed to other frail people, but as Kontos (2005: 555) rightly states, it disregards 
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embodied aspects of selfhood. Interactionist, relational views on identity and 
views that focus on our being as embodied, however, do not exclude each 
other. The embodied self is a situated self, whose identity is constituted in 
interaction with both its social and material environment. This combined 
perspective suits the analysis of monitoring technology well: using motion 
sensors and occasionally camera’s, monitoring systems register body move-
ment in the home and interactions with objects as a person goes about their 
daily tasks. They turn personal living spaces into smart spaces that alert car-
egivers of emerging problems and partly serve to postpone a disruptive move 
into residential care. By this they affirm the role of the home as an extension 
of the self implied in current ideals of aging-in-place.
Monitoring also infringes on the privacy of the home by gathering ex-
tensive sets of data that are relayed and evaluated elsewhere. The smarts 
these technologies offer do not just compensate losses entailed in processes 
of de-menting, but also aim to relieve physical and mental burdens of infor-
mal and formal caregivers by smart care. On the level of healthcare policy, 
smart living is presented as a means to safeguard the healthcare system from 
the managerial and financial threats that the aging population is perceived to 
entail. Monitoring systems take cared for and caregivers up in “compounds”, 
as Haraway (2008: 250) designates the extended networks that connect or-
ganic bodies, their various activities and technologies. Within given care 
compounds, caregivers and people cared for, technologies, homes and care 
policies and practices actively shape each other.
With regard to dementia care as “person work” (Kitwood 1997: 69), the 
use of lifestyle monitoring raises critical issues (cp. Baldwin 2005; Kenner 
2008; Mahoney et al. 2007; Bowes et al. 2012). Placing monitoring within a 
sociopolitical context, Kenner (2008) argues that these systems function pri-
marily as a tool for care management, translating behavior “into data about 
the body that may then be analyzed, categorized and regulated at a distance” 
(253). Three main interrelated concerns can be identified:
1. The rule of norms. The use of monitoring technology affirms the ageism in 
our society by approaching aging and dementia mainly as diseases: the be-
havior of vulnerable people is judged against models of healthy ‘normality’. 
Focusing on biomedical pathologies easily leads to disregarding individual 
differences between people with dementia (cp. Mahoney et al. 2007: 220).
2. Risk and control. Within an ageist framework, frail elderly people are 
being seen as “at risk”, which legitimates intrusion into their personal 
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space: monitoring redefines care as risk management and behavior con-
trol (Kenner 2008: 262). Baldwin (2005) raises the question how a per-
son with dementia is reconstituted in relation to technologies that func-
tion automatically and override the person.
3. Erosion of care relationships. Kenner (2008: 257) rightly points to the 
discourses of fear around aged care that overshadow the needs of actu-
al people. The focus is on finding a “technological fix” for the burdens 
of care, both on the level of management and the daily work of care. 
Baldwin (2005) suggests that the focus of technology on accuracy and 
efficiency may erode the quality of care relationships.
These concerns articulate important warnings that technologically mediated 
observation may confirm the malignant ways of seeing and treating frail peo-
ple that Kitwood (1997) identified. However, in her focus on sociopolitical 
inequalities and individual rights, Kenner (2008) excludes the possibility that 
care giving, whether it is done by humans or by technology, can also stand in 
and work for vulnerable persons. Bowes et al. (2012) emphasize instead that 
“processes of care are processes of co-production” (14) between profession-
als, family and clients. Baldwin (2005) and Mahoney et al. (2007: 220) right-
ly raise the question of how technology mediates interdependencies within 
care relationships.
Homecare interdependencies play out at different levels. My concern 
here will be with the daily work of caregivers, instead of with the national 
and international discourses on the management of healthcare for elderly 
people. Though their work is influenced by the political-economical context, 
caregivers are guided less by management interests and more by a practical 
“logic of care” as a day-to-day “tinkering” (Mol 2008: 12) to improve or 
maintain their clients’ condition.
A pervasive intuition in recent debates on personhood closely associates 
perceptive attention to the needs of frail elderly people with ethical respect for 
their unique personhood (cp. Hughes et al. 2006: 1-36). Respect comes from the 
Latin verb respecere, which means “to see again”: lifestyle monitoring technol-
ogy enables caregivers to see homecare clients in new ways. I will analyze here 
how processes of technologically mediated seeing again and of care’s tinkering 
take shape in a specific compound in Dutch homecare, and how respect – or 
disregard – for clients as persons is part of emerging care practices. After an 
introduction to the system, I will focus on the three themes raised above: norms 
and individuality; risks and control; and care relationships.
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2. lifestyle MonitoRing in dutch hoMecaRe
The Dutch project Tailored Care through Monitoring Lifestyle involves three 
homecare organizations in the South of the Netherlands an is financed by 
the general health insurance. Candidates for monitoring are selected by car-
egivers, but clients have to approve the actual installation. The system used, 
chosen because of its simple and affordable set-up, consists of five infra-red 
motion sensors that are placed in the bedroom, the living room, in and out-
side the bathroom, and in the fridge. The sensor data are sent to an external 
server, where they are interpreted for indications on the general level of ac-
tivity in the home, bathroom use, nighttime activity and meal preparation. 
The system scans the data for acute and gradual changes in activity patterns 
and conclusions are displayed on a password-protected website, accessible 
to formal and informal caregivers. The first web pages provide an overview 
that links on to various specific tables with sensor data per room and point 
in time. In the overview, significant and sudden changes are marked by red 
dots, gradual changes by yellow dots, while green indicates activity within 
the normal range.
The system generates two kinds of alerts. In the Dutch project, sudden 
events that may indicate acute problems or falls – such as not getting up in 
the morning beyond a set time or staying in the bathroom for longer than an 
hour – are relayed through existing alarm systems. Yellow alerts are sent to 
the PDA of the coordinating caregiver for this particular client, who judges 
the alert and follows it up in her regular – sometimes daily – visits with the 
client. Extra sensors can be placed to detect nighttime wandering.
The ensuing analysis is based on observations of regular team meetings 
spread over an eight-month period, in which six teams of caregivers received 
training into the use of the system and discussed experiences and emerg-
ing dilemmas. I spoke with managers and trainers of similar projects in the 
Netherlands and Belgium and conducted in depth interviews with five care 
workers and one family caregiver. Two interviewed care workers also mon-
itored a family member. During the interviews I discussed their experiences 
with caregivers, but also observed how they use the system’s data screens. 
Personal names of caregivers have been altered for reasons of privacy.
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3. Ruling noRMs and individual RhythMs
Lifestyle monitoring technologies make behavior readable in terms that 
are built into the system. A central set of these are the relevant activities 
measured – sleeping, eating, toileting and general activity. This is a stripped 
down version of the scales of Activities of Daily Living (ADL’s), current in 
healthcare practice to score the degree in which clients are able to take care 
of themselves and assess disabilities. When thinking about personhood, we 
normally focus on aspects of our being that mark us off as individuals from 
other people, considering daily care for our self and our affairs as a self-evi-
dent and, indeed, largely shared baseline or norm. With aging, however, the 
taken for granted daily care can take on new significance for personhood. In 
a society that emphasizes autonomy increased dependence in basic activities 
is often experienced as a threat to personal dignity. The association of aging 
with growing incompetence is also a source of ageism in society at large. 
Not surprisingly, therefore, homecare clients are ambivalent about monitor-
ing: while some welcome the feeling of being watched over, others fear the 
stigmatizing effect of the system. “They don’t have to watch me from every 
corner,” the father in law of Helen, a caregiver I interviewed, stated. “Those 
things are for old people,” the mother of Natalie, another caregiver, declared. 
Clients often accept monitoring only after being urged by caregivers and 
family or, as was the case with Helen’s father in law and Natalie’s mother, 
when prompted by distressing accidents.
Basic norms about what it is to be a healthy, adult human being – one 
who washes, toilets, eats and sleeps according to regular patterns – structure 
what the system observes. Disturbance of regular eating patterns or activity 
at the wrong time in the wrong place, such as wandering in the night or sleep-
ing in the living room, are specifically considered as symptoms of advancing 
dementia. By providing indications about these, critics suggest, monitoring 
invites observing clients according to deviations from ‘normal’ patterns.
In homecare, however, norms also have practical significance. Dutch 
homecare deals with personal hygiene, health and – to a lesser extent – emo-
tional wellbeing. Disruptions in eating, toileting and sleeping typically signal 
a number of recurrent homecare issues, such as problems with blood sugar 
levels or metabolism. Being up in the night can point to adverse effects of 
administered medicine or pain. From the perspective of care, therefore, de-
tecting irregularities is not simply framing a person as deviant. Symptoms 
appear as potential personal and practical problems. Restlessness in the night 
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is often accompanied by anxiety and loneliness: Helen recalled the distress 
for the family and her father in law personally when he landed up in his 
nightclothes on the street several times within a matter of weeks. “One time 
he had to wait for morning to get back into the house,” she said. The sensor 
installed by the door after these events gave everyone the reassurance to go 
to sleep, knowing there was a safety net in place.
Monitoring does not just detect adherence to norms, it also brings to light 
individuality within generality. In the first weeks following the installation of 
the sensors, the system establishes activity patterns belonging to this person, 
on which it bases its alerts. This opens the possibility for homecare to take in-
dividual living patterns of clients into account. For instance, when the system 
indicated that a client consistently rose hours before caregivers would come 
to wash and dress her, they were shocked and morning care was brought 
forward. An interviewed project manager pointed out that the attunement of 
existing work patterns of caregivers and organizations to those of clients is 
a new and still unsolved challenge to homecare. Technologically mediated 
seeing, here, confronted homecare with its former blindness and led to new, 
personalized obligations felt towards clients.
How can we conceive of the person that emerges through the media-
tion of lifestyle monitoring? Drawing on the work of Merleau-Ponty, Kon-
tos (2005) points to aspects of selfhood that are located in the intentionality 
of the pre-reflective body, such as small, often taken for granted, gestures 
she observed in people with dementia or continued expressions of culturally 
acquired behavior that disclose “coherence and unity in their directedness 
towards the world” (p. 561). The self care registered by monitoring also in-
volves much ingrained behavior that forms part of who we are as embodied 
and cultural beings on a pre-reflective level. Monitoring brings out typical 
routines in getting up and going to bed, and in the order, duration and fre-
quency of washing, resting and meal preparation. These routines are inter-
woven with the immediate environment. As Rowles (2000) argues: “Over 
the duration of our lives, we each develop a rhythm and a routine in our use 
of space and in our relationships with the places of our lives that provide a 
sense of being in place” (52). Rhythms turn living places into parts of our 
personality and afford continuity in a changing world. As such, they gain 
special significance for frail people. Caregivers mentioned being struck by 
the observed consistency of patterns displayed by their clients. Habits, in this 
view, are not dull conformity to norms, but an expression of being able to 
live in-the-world and a vital part of our embodied identity.
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Lifestyle monitoring thus operates in a field of tension between the inher-
ited and normative and individual being-in-place. Seeing rhythms connects 
the quantitative where and when, detected by sensors and algorithms, with 
qualitative aspects of bodies living in space. Detecting rhythms is not com-
puting averages; it requires observers to open their body to the resonance of 
emerging patterns (cp. Lefebvre 2004: 20-25). Within the monitoring com-
pound, the observing body open to rhythms – as will become clearer below 
– is a composite of technology and the sensibility of human caregivers.
Nevertheless, the technological system as such misses much of the con-
tent of rhythmic activity. It detects how often and when a person opens the 
fridge, as an indication of meal preparation, but does not show that someone 
actually eats nor whether meals are made with relish or merely a bleak sense 
of obligation. The system may indicate that someone tends to sit in the liv-
ing room after care visits, but not whether a client is watching television or 
telephoning friends, nor in what mood this is done. Its registration of being-
in-place, therefore, is “reduced” (Ihde 1990: 88) when compared to obser-
vations made by people with whom one shares life intimately. Being used 
primarily for people who live alone, technological seeing partly remedies 
situations where no humans make those observations on a continuous basis.
Studying the routines of elderly people in the village of Colton, Rowles 
(2000) describes the identities of single people as a system in homeostasis, 
linked in with the material environment and the routines of other people. 
The lifestyle monitoring compound can be seen as such a system, detect-
ing a given balance and aiming to remedy disruptions. Balance, much more 
than adherence to norms, describes what caregivers seek for their clients. “I 
don’t get it how other people live […] But I don’t have to get it all […],” 
says Brenda, another caregiver, “it’s nice if there’s a pattern.” Still, as Lisa, 
another caregiver explains, “clients are different. This pattern may be wrong 
for another client.”
4. Risks and contRol: seeing too little and 
seeing too Much
In western societies, “where risk management has burgeoned” (Lyon 2001: 
6), detecting risks is an impetus for preventive intervention. Technological 
risk detection may turn the care for vulnerable people, Kenner (2008: 261) 
warns, into behavior control. But caring for frail people also demands atten-
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tion to risks and, at times, taking over for persons who no longer manage on 
their own. Respecting personal space cannot be a license for neglect. Again 
lifestyle monitoring is operating in a field of tension, this time between con-
trol and care.
Envisioning risks may invite action, but also breeds anxiety; in the care 
for frail elderly people, the line between seeing or merely imagining risks is 
fuzzy. Monitoring is a technical response to the uncertainty, experienced by 
caregivers, about the safety and wellbeing of people in their care. It offers 
caregivers, in the words of a trainer, “extra eyes”.
Over the past decades, budget cuts in homecare in the Netherlands, as 
elsewhere, have led to tight working schedules (cp. Kunneman/Slob 2007: 
16). Caregivers have hunches about the wellbeing of clients, but limited op-
portunities to verify these. Modern mobility and labor patterns lead to sit-
uations where family caregivers have to divide their time between work, 
their own children and care for aging parents, and they do not always live 
close by. At the same time, frail elderly people remain living in their own 
home longer. In the Netherlands, over 40% of the people with dementia who 
still live at home, live alone (NRC, 05 October, 2013). Lifestyle monitoring 
targets the diffuse turning points where clients may need more or different 
care and where aging parents become increasingly dependent. These turning 
points are also difficult to determine because changes are often gradual and 
hard to pin down in one single factor. Natalie, a family caregiver with a job 
in healthcare and three children at home, relates her worries about her mother 
as follows:
Is she getting up at a regular time? Is she still eating? Is she actually still 
doing that? My brother does her shopping and we see it’s less and less […] 
She is very independent. She doesn’t need anybody. Still, you notice in small 
things that she is slowly going downhill […] What I hope from [monitoring] 
is to get a picture […] She does all kinds of things, she says, but is that right? 
Craftwork is getting difficult. She is getting rid of a lot of stuff. From these 
things you notice, she is going down […] I want to see whether anything is 
needed. And I want to be in time […] Are things really alright?
For elderly people themselves the changes are gradual too. Moreover, many 
are ashamed to admit that they can no longer manage certain tasks. They do 
not want to be a burden and also fear the intrusion into their lives that comes 
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with care. Still, many do have concerns about personal safety, such as having 
an accident and being unable to call for help.
Monitoring reshapes this situation by registering a defined set of activ-
ities, generating short and longer term overviews of activity patterns and 
alerts. For caregivers the system’s observations provide orientation and set 
limits to diffuse and multiple worries. For clients it can provide the feeling 
they are being watched over. However, telecare systems do not “fit” all cli-
ents (Pols 2012: 40); in several cases, the system was removed. As Natalie 
quoted one client: “the flickering [of the sensor’s control lights] drives me 
crazy …and then I have an alert and everyone asks me where I was and 
that is completely unnecessary.” Brenda recalled a client that welcomed the 
sensors: “she really had contact with the sensors […] when going to the 
bathroom she would say ‘Hi, here I am’ […] each night when going to bed, 
she would say: ‘okay, you can stop now I’m off to sleep’ […] She felt ‘I’m 
not alone now. There is someone there’.” Being seen as “at risk” thus does 
not mean the same to every client.
The first screens caregivers see when accessing their clients’ web pages 
offer summaries of recent activities in color code. These play an important 
role in guiding caregivers. “I check the color page daily, after work,” Joan, a 
family caregiver whose mother has dementia, recounts: “is everything green, 
then it’s okay. With yellow, I call.” Her mother tends to forget to eat and 
yellow dots are often connected to meal preparation. In those cases, she calls 
her mother and walks her through making a meal. Mostly though, all dots 
are green. In general, the system reassures her that, despite her mothers’ ad-
vancing dementia, the situation is still tenable. Anxiety of family is a main 
deciding factor for a move into residential care and caregivers mention reas-
surance as a key effect of the system that can suspend that move.
Professional caregivers also experience reassurance. Because they re-
ceive yellow alerts on their PDA, they do not need to check the website to 
know everything is green. “I always sort of wait for the alert in the morn-
ing… If I don’t hear anything by 9 [the time that the system sends the yellow 
alerts generated over the previous day], then I know it’s okay,” says Helen. 
When the situation of their client is stable, caregivers partly rely on alerts to 
tell them whether they have to look into something, though most scan the 
overviews at least once a week.1
1 |   Results from a questionnaire distributed among caregivers.
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In sum, though monitoring structurally emphasizes risk, in practice the 
reassurance of green plays as significant a role as red and yellow alerts. “It 
is hard for us to work with our hands behind our backs,” Norma explained, 
“but sometimes you provide better care by not doing anything.” Monitoring 
supports intervention, but also drawing back. Price (2009) confirms this ef-
fect for a comparable system used in England and even speaks of people with 
dementia being given “new means to communicate their capabilities” (13).
Whether it communicates unexpected abilities or inabilities or confirma-
tions of the already known, the extra eyes that the system provides are taken 
by caregivers as seeing better than human eyes in some respects. They keep 
watching when caregivers leave, are supposedly more objective, and better 
equipped to detect gradual change. On this basis the system reassures, warns 
or confirms. Interestingly, though caregivers welcome their extended eyes, 
they also draw their own boundaries about what they want to see. Green 
also signifies there is no need to check clients’ data. Privacy concerns figure 
prominently among issues caregivers raised and they are sensitive to their 
clients’ personal space: “It is not like I have to know people through and 
through,” Natalie stated, “For me it doesn’t matter whether I can see that 
someone gets up at 6 or 6.30. That is no extra information for me.” And Lisa 
explained: “You know, it’s not like we are sitting down and start to look 
at everything.” The rule she formulated, “you should not check more than 
you need,” aptly articulates the attitude caregivers espoused in meetings and 
interviews.
Caregivers feel awkward about tables that give very specific information. 
“I don’t have to know where she is,” Brenda stated about tables that show 
her client’s activity per room in the last 24 hours, “I don’t like it. I want to 
know she is home, not more […] I just want something I can do something 
with.” What information is useful differs from client to client, though. Bren-
da also recalled a situation where it was helpful to see that a client, who had 
severe dementia, stopped using her bedroom: “She was getting very frail 
and couldn’t do it, so we moved her bed into the living room.” Working 
with compound eyes makes caregivers see better, but also compels them to 
negotiate when and where to look and when to close their eyes in order not 
to infringe on their clients’ personal space.
Technological monitoring does affect power relations inherent in care: 
caregivers see things their clients cannot or do not want to tell them while 
clients’ verbal accounts are bypassed by sensor data. When the clients’ cog-
nition or call for help fails, the system can stand in for them and make their 
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technologically enhanced bodies speak and allow needs to become visible. It 
can also betray what they want to hide.
Clients are not merely passive users. As Haraway (2008) reminds us, 
relationships within techno-cultural compounds are not necessarily symmet-
rical, but all composites are “at work” (262). Once the sensors are installed, 
only the clients’ co-operation ensures meaningful reading of their bodies. 
Clients have to refrain from meddling with the sensors, they have to entrust 
themselves to the system and the observation of caregivers, and allow these 
to bring up issues. The system asks them to be, at the same time, generally 
aware of the security provided, but to forget its presence on a daily basis. 
Then their extended bodies can express their being-in-place to caregivers 
beyond the scope of immediate proximity.
As such, monitoring can relieve them from having to tell something is 
wrong. As Natalie stated about her fiercely independent mother:
I hope that when something is wrong, she doesn’t have to cross that thresh-
old: now I have to call her that I cannot manage anymore. That I can simply 
say, Mum, I saw this or that. Wouldn’t you want such or so? […] If through 
this system, we can go to her, than that threshold is already gone.
A professional care worker herself she explained clients find it hard to re-
quest care: monitoring opens the discussion of needs and circumvents threats 
to personal dignity. Lisa related how one client did not tell her about her 
persistent diarrhea but she noticed that her client went to the bathroom a lot 
and inquired about her disturbed sleep. She recounted how clients hesitate 
to mention shameful problems to various caregivers, which turns distressing 
situations into something that is simply accepted. Monitoring, she found, 
creates a context for understanding, “the space has already been opened.”
Understanding needs is also significant in another respect. Caregivers 
don’t always know how to interpret information their client gives them. Peo-
ple with dementia in particular may not remember whether they ate or slept 
well. A client declares she slept badly. Does this signify anxiety that needs to 
be met with sympathy or is there a physical problem? One of Helen’s clients 
did complain about diarrhea and being up all night. But she was also the kind 
of person that was often low-spirited, seeking justifications for not having to 
go out. Was the diarrhea one of these? Monitoring confirmed her story and 
the problem was solved by adjusting medication.
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The monitoring system does not decide how to intervene: its data serve 
as a reference point for negotiation by supposedly providing objective ob-
servations. Yet, subjectivity resurfaces in the interpretation and weighing of 
factors involved. Monitoring supports caregivers’ interpretation of care that 
is needed in ambiguous situations, but care interventions also require other 
modes of seeing that confront the system’s observations with singular cli-
ents and their particular situations. Disturbed sleep might be compensated by 
offering more activity during the day, disturbed eating patterns by inviting 
meal service, but with clients that appear “into their own” caregivers also 
disregard the system’s information. One of Norma’s clients is 95. She stays 
up a lot at night and eats like a bird:
[…] you can’t change that. It is her pattern of living. I can’t go there and send 
her to bed at 23.00h! She has always been a nighthawk. She doesn’t do that 
much, she sits in her chair all day […] To her it is fine like that […] I some-
times get meal alerts. I know she eats badly. Soup and biscuits. She made it 
to 95 on those. It is not my role to meddle with her life pattern.
Deciding on interventions is a precarious balancing act. Helen recalled a 
client with dementia who suffered from diabetes:
She couldn’t explain to me how she was doing with eating, or in the night 
[…] She had very irregular sugar levels. She would just eat a whole pie. 
[With monitoring] I could see when she used the fridge and how it related 
to the sugar levels […] I don’t need to know that she eats three bowls of ice 
cream, but if her sugar is high, it is good to know[…] that you then don’t 
adjust the insulin.
The technological eyes helped Helen to steer her intervention with regard to 
medication, but they didn’t solve the discomfort she felt about how far to go 
with stopping her client’s unhealthy eating habits. Care involves weighing 
the wishes, personality and abilities of clients against what is good or feasi-
ble. These issues are usually discussed with clients or their family. Monitor-
ing, it turned out, stimulated the conversation with family because it provides 
a shared information platform (cp. Willems et al. 2011: 177).
Good care also requires that caregivers ask what it means that a client 
gives different information than what is seen through the eyes of technolo-
gy: “I don’t press on”, one caregiver said, “she doesn’t have to let me in on 
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everything.” Respecting someone’s privacy, however, can be wrong. Lisa 
mentioned a client that used to remain in bed during care visits, seemingly 
incapable of handling her morning chores: monitoring revealed that she was 
quite active after care visits. Lisa concluded that her client’s need was less 
to have meals prepared for her, and more to receive some tender attention. 
She decided to prepare breakfast together with her, which combined activity 
with socializing.
Discrepancies in clients’ accounts and data displays can thus lead to rein-
terpreting needs. To acknowledge this as part of care as “person work” (Kit-
wood 1997: 69), we have to give up the idea that clients unequivocally know 
and voice what they need. As Mol (2008: 11-12) argues, healthcare clients 
are not consumers, buying products, nor citizens, claiming their rights. Care 
is a cooperative and ongoing search for what works in each specific situation 
for each individual person. Where discourses of rights dominate general de-
bates on surveillance, pragmatics and a focus on clients as individual persons 
are better guidelines for care’s tinkering.
5. caRe Relationships
Motion sensors do not register individual activity and only deliver usable 
data for people who live alone. Therefore, monitoring could increase the 
isolation of frail elderly people when it replaces actual care visits—the last is 
indeed a benefit expected by health insurance. Two factors limit this in prac-
tice. Firstly, only visits that do not involve physical action can be reduced. 
The vulnerable clients for whom the system is used receive between two to 
six visits a day for support with washing, dressing, meal preparation, house-
cleaning and administering medicine.
A second factor is more complex. Its developers present the system as 
a tool to increase the “accuracy, reliability and validity” of care assessment 
(Glascock/Kutzik 2006: 60). They argue for “appropriate” care, based on 
“accurate knowledge” (p. 59). The language used is that of healthcare policy, 
the image drawn up one of seamlessly targeted care. Oleson (2006: 245-246) 
discusses the tendency in healthcare to move from multisensorial embodied 
perception toward explicit knowledge, based on hermeneutic readings of in-
struments. Instruments support healthcare as a specialized, professional dis-
cipline. As a result, the distance between caregivers and clients and between 
personal judgment and professional work is often enhanced.
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True as this may ring in general, the term ‘knowledge’ in the case of 
monitoring is misleading. Without familiarity with a client’s life and home 
situation, the dataset gained by monitoring is a lifeless corpse. A sudden rise 
in activity in the home can be due to family visiting, and a lack of fridge 
use to eating out. Caregivers know these things about their clients and use 
their background information to interpret data and weigh alerts. Monitoring 
non-homecare clients proved a failure. Alerts could not be put into perspec-
tive, which resulted in frequent telephone inquiries and mounting frustration 
with both clients and caregivers. Lifestyle monitoring’s observation, it ap-
pears, works best as a seeing again, within the context of existing relation-
ships.
“If you aren’t around for a week or so, everything keeps going,” Lisa 
explained why she has come to like the system, “you have something to talk 
about when you come back.” To her, monitoring provides continuity in the 
care relationship. Caregivers indicated feeling closer to their clients. Embod-
ied and hermeneutic forms of perception need each other here: together they 
increase the familiarity that is at the same time a prerequisite to work with 
the system. Caregivers’ articulations of their experience do point to a differ-
ence between having hunches and a form of knowledge, but also indicate 
how this ‘knowledge’ is embedded in relationships, confirms and relieves 
worries, or can steer to someone’s true needs.
Though caregivers speak of “seeing” and “getting a better picture” 
through monitoring, they don’t just see, but also hear alerts. They do chal-
lenging work in interpreting data screens that demand different ways of per-
ceiving, from reading symbolic code, to lists and tables to almost physically 
feeling activity in the graphs. Increasing familiarity, both with the system 
and their client, makes them recognize specific patterns as typical for their 
client. When discussing data displays, they often referred immediately to 
particular situations. Hermeneutic perception, with the help of contextual 
knowledge and imagination, thus turns into an embodied feeling of clients 
through the system. “This is her,” exclaimed Norma, who found computers 
still daunting, during our interview and pointed to a blue line in a graph. 
While she relegated the rest of the frantic activity in the home to family 
visiting, this line, around 1 AM represented her client: “she always goes to 
bed late. Undressing takes her a long time. She washes carefully and lays out 
things meticulously, all by herself.” The sight on the screen actually made 
her smile.
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Often the monitoring system functions largely unnoticed, so occasions 
when the system becomes explicit pose challenges to the care relationship. 
One such moment is when caregivers make observations that need follow-up; 
for clients the confrontation with caregivers’ inquiries means waking up to 
the presence of the system and when this happens without sufficient reason 
they are easily disturbed. Therefore, caregivers often don’t discuss alerts that 
they judge meaningless: “The system must take the background,” says Hel-
en, “otherwise [clients] really are watched and that’s what you don’t want.” 
With potential problems, however, caregivers have to confront clients and 
this can be risky for the care relationship. Some caregivers avoid this and 
refer to family or colleagues to detect what is going on. Norma’s claim that 
the system is only suited to clients who are no longer aware of it mostly re-
flects her own discomfort with having to communicate about observations. 
Other caregivers are better able to fit their new role into their care. When she 
has to inquire with her client, Brenda always recounts why the system was 
installed and explains what she saw: “You have to be absolutely honest,” 
she stated. Lisa sees no problem at all: monitoring is so much part of her 
care that she daily brings things up openly. Natalie related how, after a few 
weeks, monitoring became the object of jokes between her and her mother: 
monitoring had to be fitted in their relationship and trust in each other’s new 
roles had to grow. Brenda stated that she felt grateful about her client’s faith 
in her and that monitoring had brought them closer. In order to work well, 
monitoring needs to be embedded in relationships of trust; it can then make 
that relationship more explicit and communicative.
6. conclusion
Seeing and appearing within the monitoring compound takes shape against 
a background of not wanting to or not being able to see or appear. Mon-
itoring is not fit for every client, no matter how vulnerable they seem to 
caregivers. For clients who welcome it, monitoring can serve as an expres-
sion of abilities and needs that they cannot or do not articulate clearly. Ide-
ally, care means being attentive and responsive. In practice, it also involves 
not seeing, due to work pressures and limitations in caregivers’ perception 
and sensibility. Technologically enhanced seeing partly compensates their 
blindness and enables more familiarity with clients’ individual rhythms and 
needs. To reach this goal, however, technologically enhanced seeing again 
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requires physical familiarity. Moreover, caregivers also have to compensate 
the structural blindness of their extra eyes by re-considering technologically 
generated data in the light of a particular person and her context. Interpreting 
data and deciding about care require both seeing with and seeing against the 
technology, and at times, technology’s seeing even compels human eyes to 
be averted to safeguard clients’ personal space.
Monitoring functions within care as a relationship of trust. The system’s 
design could use improvement. At present it quietly refers data out of the 
home, while little in its set-up communicates to clients about their data and 
whether these are in good hands. Securing trust now xfalls mostly to caregiv-
ers. In order to safeguard or even strengthen care relationships, clients and 
caregivers both have to learn to trust the system and each other. Fears that 
lifestyle monitoring is necessarily normalizing, disempowering or objectify-
ing do not seem justified. Securing respecere in a multiple sense, however, 
does demand that technological eyes work in conjunction with human com-
petences, such as particular perceptual and communication skills, sensibility 
and with values such as respect for persons, honesty and trust. Though part 
of good homecare, in the face of new technologies, these demand education 
and deliberation, while management and insurance have to secure the proper 
context for care, worthy of trust.
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Enabling a Mobile and Independent Way 
of Life for People with Dementia – Needs-
oriented Technology Development
nora WeinBerger, Bettina-JoHanna krings, miCHaeL deCker
“I run around in the corridors of my mem-
ory and feverishly trying to understand 
what’s going on. Sometimes the search 
makes me even more confused, as I forget 
what confuses me.”
tayLor 2008: 6
1. intRoduction
Life expectancy will increase over the next 50 years, and demographic 
change over the coming decades appears to alter Germany‘s population 
structure. These developments offer the opportunity to integrate older people 
in their neighbourhood1 as long as possible, but they also raise questions 
around how people are cared for and looked after in the future. In 2011 2.5 
million people (83% aged 65 or over) were in need of care in Germany; 
754,000 people were cared for in 12,400 licensed nursing homes (Federal 
Statistical Office 2015). Furthermore, given the rapid growth of people suf-
fering from dementia (Bachman et al. 1993) and the parallel decrease in the 
number of people entering the care profession, the unmet needs of people 
with dementia will grow to an even greater extent (Meiland et al. 2010: 80). 
In Germany, more than 1.4 million people suffer from moderate to severe 
dementia (German Alzheimer Society 2014); two-thirds of them are affected 
1 |  The term ‘neighbourhood’ denotes here and hereafter a defined, public and 
social space around a residential care facility.
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by Alzheimer’s. Every year nearly 300,000 new cases occur. Unless there is a 
breakthrough in prevention and therapy the number of people with dementia 
will increase to about 3 million by 2050, according to projections of popu-
lation development. This corresponds to an average increase in the number 
of sufferers of around 40,000 per year, or more than 100 per day (ibid). It is 
already assumed that 69% of residents in nursing homes suffer from demen-
tia-related mental illnesses (BMFSFJ 2007). Based on these demographic 
and social developments shortages in and pressure on the provision of care 
are expected. Affordable and high quality care must be guaranteed for the 
expanding population of those who need it.
An increasing number of scholars propose technological solutions like 
assisted living strategies to address this challenge, as they have the potential 
to enhance the efficiency and effectiveness of formal health care services. 
These technologies could improve and extend the quality of life for people 
with dementia by helping them lead fuller and more independent lives. In 
this context, various types of services and several devices are discussed and 
are available (see, inter alia, Lenker et al. 2013; Salminen et al. 2009; Löfq-
vist et al. 2005). Currently there are relatively simple products on the market 
such as automatic pill dispensers, as well as more complex and complete pro-
ducts such as tracking devices using Global Positioning Systems (GPS) that 
assist in locating people. In addition, internet-based applications designed to 
provide carers with clinical, decision-making, and emotional support have 
been evaluated in field trials and the initial results have shown the systems 
to be beneficial both to carers and to people with dementia (Lauriks et al. 
2007). Nonetheless, at present there are just a limited number of systems on 
the market which are capable of offering help and solutions with respect to 
movement for people with dementia in long-term care. This could be because 
the movement needs of people with dementia are very different. In general, 
it must be noted that currently available applications or devices for people 
with dementia have been designed with little involvement of the end-user 
(see in this regard Encarnação, et al. 2013; Orpwood et al. 2005). Where 
there was involvement of the end-user, this occurred after the decision had 
already been made as to which kind of device or service would go forward 
for technology development. It is our view that integrating and respecting 
the perspectives of the whole care arrangement2 (people with dementia, their 
2 |  The authors support the use of the term ‘care arrangement’ (Blinkert und Klie 
2004) which has been further developed by their organisation, the Institute for 
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relatives and formal carers) in the development process has a decisive im-
pact on the development of technologies for care and support to become 
successful innovations. Technologies are developed for specific, everyday 
situations, according to the social context of the technology and the living 
environment of the potential user.
2. MoveMent in people with deMentia
Dementia is an umbrella term used for one of the most common mental 
health problems amongst elderly people; it is progressive and characterised 
by serious losses in cognitive functioning, particularly memory, thought pro-
cesses, orientation, aptitude for learning, language, as well as the ability to 
judge. Along with these cognitive losses, emotional and behavioural changes 
occur, which can develop into depression, hallucinations and extreme agita-
tion (Schäufele 2008: 169). As the dementia progresses so does the loss of 
mental ability, including the capacity to solve everyday problems, with the 
effect that people with dementia experience an increasing loss of indepen-
dence and rely ever more on support. This deterioration can express itself in 
a great variety of ways and differs greatly between individuals. A relatively 
common form of expression is extreme agitation amongst people with de-
mentia, which can manifest itself as a strong urge to move (known as ‘wan-
dering’). This, in combination with the impairments described, can lead to el-
derly people potentially endangering themselves, as their orientation ability 
is limited or non-existent. In addition, people with dementia displaying these 
symptoms may walk themselves to exhaustion, and fail to adequately percei-
ve their own physical limitations or bodily signals, such as hunger or thirst. 
Other people with dementia display so-called ‘running away tendencies’, 
leaving their neighbourhood and wandering in search of previous environs 
(a house they lived in, perhaps), or wander because they sense the need to 
complete a chore (look after their mother, for example).
At the same time, movement is recommended as an intervention to activa-
te brain function and thereby slow down the development of symptoms, and 
Technology Assessment and Systems Analysis at the Karlsruher Institute of Tech-
nology (KIT) (Krings et al. 2013). The term captures the relationship between 
care needs and care activities. The care arrangement concept analyses how and 
to what extent various actors are involved in shaping care in real situations.
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is recognised as countering gradual immobilisation (becoming bed-bound) 
(Schrank 2013; Abt-Zegelin/Reuther 2011; World Health Organization 2010; 
Zegelin 2010). The authors of the S3-Guidelines ‘Dementia’ by the German 
Society for Psychiatry and Neurology (Deutsche Gesellschaft für Psych-
iatrie, Psychotherapie und Nervenheilkunde) and the German Association 
of Neurology (Deutsche Gesellschaft für Neurologie) reach the following 
conclusions regarding movement facilitation as a psychosocial intervention: 
“Regular physical movement and an active mental and social life should be 
recommended” (DGPPN/DGN 2013: 91). The authors refer here to studies 
which evaluate an active lifestyle with physical movement, sporting, social 
and mental activity as protective with regards to the development of demen-
tia (ibid: 91). Another supporting argument is that falls are one of the major 
health risks in our rapidly ageing population. Falls frequently result in mode-
rate to severe injuries and when added to the fear of falling, they can limit the 
activity of the people with dementia (Baldewijns et al. 2013); the mobility 
and balance of the person already at risk thus further declines, subsequently 
increasing the risk of future falls (Fleming/Brayne 2008; Milisen et al. 2004).
Movement can therefore be considered an effective and supplementary 
key component in the care and support of people with dementia. Movement 
is associated with motor, sensory and social activation, which can have an 
effect on the quality of life and functional status of people with dementia, 
and can help avoid contractures and bed sores. In addition, the development 
of dementia in older people often occurs in association with signs of ageing, 
and according to Kangas et al. (2009), about one-third of all people over the 
age of 65 fall once a year. In many residential care facilities efforts are made 
to reduce the number of falls by strengthening ‘body resources’, as there is 
so much scientific evidence that exercise itself is important for the body’s 
physical well-being, but no “vision-zero concept” will ever be reached in re-
lation to falls. Movement, physical activation and inspiring physical strength 
also fulfil basic psychological and emotional needs. Individuals’ own ca-
pacity to move may be tested and developed autonomously. Through the 
experience of this capacity to move, the daily routine can be designed to be 
vital and stimulating in order to maintain existing capabilities for as long as 
possible and thereby delay the need for a high level of care.
Enabling movement, in particular outside the care facility, poses a dif-
ficult situation for care providers, residents and their relatives, as well as 
for the inhabitants of the neighbourhood: on the one hand, independence 
for people with dementia is to be sought and promoted, whilst on the other, 
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depending on the individual’s cognitive abilities and their condition, carers 
and relatives seek safety for the elderly person, which often correlates with 
a withdrawal of freedoms. This leads to a situation in which the desired au-
tonomy and independence is restricted by safety considerations and a fear 
of self-endangerment. All of these issues considered, the care facility itself 
often has regulations to ensure its duty of care, which don’t allow for move-
ment in the open air. As a result, legal reasons dictate that the elderly person’s 
safety is given a greater weight than their entitlement to movement. The fre-
quent shortage of sufficient personnel in these facilities often contributes to 
the fact that individually-designed movement facilities cannot be provided.
As a result of the situation in residential care a number of conflict areas 
can be identified, namely the aforementioned conflict between freedom to 
move and self-determination versus safety.
Upon this backdrop, the question is whether and how technological devi-
ces yet-to-be-developed can support (in various ways) individuals’ ability to 
participate and carry out daily life as independently as possible, and thereby 
maintain and develop the basic need for movement within care contexts (see, 
inter alia, Skymne et al. 2012; Pape et al. 2002; Daley/Spinks 2000). This 
question includes the intention to incorporate danger-free access to individual 
social areas in the neighbourhood outside of the care facility. This means that, 
using technically-possible devices, models are to be investigated which offer 
people with dementia the opportunity to (once again) take walks unaccompa-
nied, go shopping or make visits within the social neighbourhood in which 
their care facility is embedded. In order to achieve this, innovations which 
strive to combine technical solutions with social interventions in neighbour-
hoods should be sought. Finally, steps should be taken so that people with 
dementia, as members of the neighbourhood, encounter a dementia-friendly 
environment and an age-friendly infrastructure. In this situation, technical 
aids could provide a reliable basis upon which people with dementia are able 
once again to manage the external world. Moreover, other technical systems 
which offer elderly people numerous options for reliable orientation are con-
ceivable: these could help reduce feelings of fear, doubt or lack of orientation 
and, in the short-term, help encourage steps out into the neighbourhood. In 
this context, technical options should be initiated and launched which enable 
the basic requirement for movement to be implemented in a range of manage-
ment strategies. In the same way that there are great differences in the ability 
to learn new technologies during one’s lifetime, the necessary adaptations 
and systems transferability in technical implementation will reflect changing 
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abilities as the dementia progresses. Whether or not this will be successful, 
and the requirements potential users in care management will have of the 
technologies, must be verified in a demand-oriented analysis.
3. investigating the need foR MoBility: 
the iMpeRative of needs-oRientation
Mobility plays a pivotal role in modern Western societies, and a survey re-
vealed it to be the impairment-related issue of greatest personal importance 
(Roentgen et al. 2013: 571). For this reason, the motto for the care and sup-
port of people with dementia must be ‘As much freedom as possible, whilst 
providing as much protection as possible’. As discussed above and according 
to experts, technical support to help in this area of conflict suggests itself 
and is already being developed, e.g. localisation devices. Despite the fact 
that various scientific disciplines emphasise the importance of user-oriented 
development of products and services and that according to surveys manuf-
acturers rank usability as ‘high’ or ‘very high’ in relation to market success, 
in practice implementation is typically technology-oriented. This means the 
integration of a potential user occurs in order to optimise a technology’s usa-
bility. However, these development processes remain technology-focused, 
as they only take into account the needs of the potential user in relation to an 
already specified technology (cf. Cooper 2002; Reichwald et al. 2004; Bias/
Mayhew 2005). As a result, only traditional market research was carried out 
until the start of the buying process, or during product utilisation (e.g. com-
plaint management). User tests are only carried out once the product is al-
most completely developed and, therefore, only minor modifications remain 
possible. With this ‘technology-push’ approach, a technology is suggested, 
which, from a technical perspective, fulfils care and therapeutic needs. This 
is particularly relevant for assistive technologies and services, given that the-
se are still very new areas of research (Nygard/Starkhammar 2007).
Reasons for this are, on the one hand, a lack of anthropometric data or 
human models for the very heterogeneous target group of elderly people with 
dementia and, on the other, the lack of life experience and the knowledge gap 
e.g. for gerontological aspects and specific user demands in many product de-
velopers. This shortcoming hinders the developers’ ability to put themselves 
in the position of elderly people, in particular those with dementia, and stops 
them relating empathetically to their requirements. In this case, knowledge 
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of individual disease symptoms and progression would be crucial in the de-
velopment of user-oriented technology. In order that assistive technologies 
are successful on the market and aren’t obstructed by use-related innovation 
issues, they must be acceptable to the user, that is, products must be user-fri-
endly (i.e. fit for purpose) (e.g. Grunwald 2011; Schlick et al. 2010; Glende 
et al. 2009; Blythe et al. 2005). Moreover, the solution potential fails more 
profoundly the more specifically the relevant context is analysed. Increasing 
numbers of studies indicate that all ‘users’, (i.e. those with dementia), the 
care providers (several aspects of the changes in care work are focused on) 
and the relatives of those in care should be included (Weinberger et al. 2014).
4. iMpleMentation of a needs analysis: 
the MoveMenz pRoject
Against the observations and reflections mentioned above, the project “Mo-
bile, self-determined living for people with dementia in neighbourhoods” 
(Movemenz), funded by the German Federal Ministry of Research and De-
velopment (BMBF; 01/2013-12/2015), currently explores technical require-
ments – expressed as needs by potential users – for mobile technologies, 
primarily to provide the infrastructural preconditions and conceptual stan-
dards to allow people with dementia to move as autonomously as possible 
around their neighbourhood. Taking this into consideration, the course of 
this project follows a needs-oriented technology development and thus, ana-
lyses the ‘desires’ of potential users for technical support. Potential user, in 
this context, means the respective stakeholders in the care process, such as 
dementia patients, relatives, care professionals and service providers (the so-
called care arrangement defined in Krings et al. 2013).
In particular, using a participatory design3 of technologies, those with 
dementia are considered experts. The technological solution will not itself 
be assessed, but rather it will be regarded as just one component, with its 
on-going interdependencies with the stakeholders in the complete care arran-
3 |  Participatory Design is the name given to certain design principles and prac-
tices which aim to create products and systems that are more receptive to 
human needs (Clement/Van den Besselaar 2004). Sanders (2002) differen-
tiates it from the more commonly used term “user-centered design” (UCD) by 
describing UCD as design for users and PD as design with users.
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gement. In addition, problems, expectations, feelings of security and acces-
sibility (Gimskär/Hjalmarson 2013) or failings in the status quo (in short, the 
participating stakeholders’ wishes) are to be included for consideration. Fur-
thermore, these wishes must be explained to all stakeholders, potential con-
flicting wishes discussed and the expectations of the parties involved in the 
technology usage must be reconciled. In parallel, a methodological overview 
of subjective parameters, such as well-being and happiness, security, privacy 
as well as a clarification of the meaning of autonomy and quality of life will 
be undertaken. Quality of life implies, here, the involvement of the physical 
and social environment, quality of support, behaviour, medical and cognitive 
status, psychopathology and behavioural traits as well as experiences and 
emotional sensitivity in support providers. Drawing attention on these issues 
it becomes essential to identify the environmental, social and functionality 
contexts in which the technology is to be introduced and to analyse the socio-
structural background of the care ‘environment’ in which the investigation is 
to be carried out. This approach implements the idea of social innovation4. 
Here the technical innovation is analysed in its use context. In this case, the 
use context of the technological development consists of the care arrange-
ment and the neighbourhood. This is where the stakeholders’ expectations 
as well as their ‘unrealistic demands’ meet: People with dementia may not 
recognise their failing capacities and will expect their relatives to allow them 
to live an autonomous life. Relatives form expectations of the people with 
dementia and the care personnel, whom they expect to be concerned with the 
security of the dementia sufferer and provide stimulating care for as long as 
possible. Finally, the care personnel expect support from the relatives and 
have a realistic expectation of the intensity of care and support.
4 |  Up until now scientific and political interest was very much concentrated on 
technical innovation. Social innovation is a complex process that profoundly 
changes the basic routines, resource and authority flows, or the beliefs of 
the social system in which it occurs (Wesley/Antadze 2010: 2; Blättel-Mink 
2006). Social innovation does not necessarily involve a commercial interest, 
though it does not preclude such interest. More definitively, social innovation 
is oriented towards making a change at the systemic level. As Phills et al. 
(2008: 37) explain, “Social innovation transcends sectors, levels of analysis, 
and methods to discover the processes – the strategies, tactics, and theories 
of change – that produce lasting impact.”
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In addition, social changes which accompany each technical innova-
tion must be considered, thereby increasing the chances of the technical 
innovation’s successful implementation, based on its acceptability. This 
means that all stakeholders in the care arrangement will be studied and as-
sessed during the context-specific needs analysis. The user needs analysis 
is especially important, with a focus on the mobility of people with demen-
tia, as effects like cognitive difficulties, physical disabilities and changes in 
emotions and behaviour vary from person to person. Therefore, the issues 
around people with dementia being mobile are person-specific. One person 
may need just a little balancing support whilst standing, while another may 
need intensive support or a technical device e.g. a walking stick, four-wheel 
walker or wheelchair (simple, low-tech). Not only does the need for support 
vary greatly between users, but technology offering similar functionality 
may have different actual uses. In addition to this, each individual’s techno-
logical competence as learned over a lifetime must be taken into account as 
well as the continuous decrease of this competence in progress of dementia.
The methodological implementation of the user needs assessment should 
therefore clarify the conditions under which the support system would be 
attractive to all participating stakeholders. The starting point for the research 
should be an open needs assessment.
Starting with the identification of the empirical setting, determining the 
regional location of the home for people with dementia and gaining access 
to the field was challenging. The same applies to selecting which scientific 
methodology to use to provide an insight into the daily routines both of the 
people with dementia and all “care givers” (in the broad sense) around them. 
Coming from this perspective it seemed important to accompany and to sim-
ply observe the daily routines in the home. This included analysis of the insti-
tutionalised structure of the home on the one side, and on the other, it included 
an observation of how walks and shopping trips by the elderly people are 
conducted in long-term care settings, the environment in which their everyday 
life is embedded and which areas of need can be identified. Observation of 
technical aids within these routines was also a focus of attention.
Taking the challenges of a demand-analysis into account, the approach to 
the empirical field was developed into a two-phase process. In the first phase, 
sensitive involvement of the research team in the home as well as careful 
observation of the daily lives of the people with dementia was prioritised. In 
the second phase, individual as well as group interviews were conducted in 
order to hear the voices and opinions of all social groups involved.
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In addition, the needs assessment is accompanied by an interdisciplinary 
and transdisciplinary research process. In this reflection process aspects of 
ethics, law, economy, technology, society and care science are observed based 
on empirical analysis. The aim is to consider not only technical but all rele-
vant aspects, especially ethical and social ones but also, for example, aspects 
like who is liable for damages that might occur during the use of technical 
aids and what is the cost-benefit ratio of technological and social innovations.5
5. appRoach to the eMpiRical field and 
initial Results
In order to get closer to the field of residential care of people with dementia 
and to learn something about health care and mobility relating to dementia 
in everyday care, the field was firstly considered from the perspective of the 
qualitative method of Grounded Theory.6
According to the ‚all is data’ concept (Glaser in: Przyborski/Wohlrab-Sahr 
2010: 198), materials and information such as the website of the residence, 
documents, statistics and informal talks etc. were included in the process of 
collecting data. However, explicit preference is given to observation, which is 
reflected within the observation protocols of each team member. These proto-
cols are based on two two-week observation periods. This stage investigated 
how care is organised in these contexts, and which needs and challenges tho-
se participating have around the concept of movement. This specific method 
highlights that the ‘field’, being an essential pre-condition, is to be determined 
in an unbiased way. Unbiased here means that no technical options are presen-
ted which would affect the structure of the ‘field’ in advance. Instead, first and 
foremost, the intention is to open up the ‘field of residential care’ as the basis 
5 |  The entire project process is described elsewhere (see inter alia Weinberger 
et al. 2014).
6 |  The process of Grounded Theory was developed by Anselm Strauss and Bar-
ney Glaser in the USA in the 1950’s and 1960’s. The basis of this qualitative 
applied method is to bring empirical research and theory-building closer to-
gether from the start. No specific surveys were developed within the scope 
of this method: “Important, here, is the interwoven process of sampling and 
theory generation according to the principle of theoretical sampling.” (Przybor-
ski/Wohlrab-Sahr 2010: 189)
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of this exploratory project, as well as for general further questioning. Based 
on this, this phase was conducted in a care home in a neighbourhood with ap-
proximately 5,000 inhabitants in Baden-Wuerttemberg. The denominational, 
diocesan-supported, non-profit home for people with dementia is located in 
the redeveloped town centre, surrounded by historical buildings and shops of 
all kinds. “You can linger in cafes, or buy daily provisions in various specialist 
shops or markets. Churches, the town hall and the station are all easily acces-
sible on foot” (care home’s website, translated by authors). In this care home 
live 49 people aged between 76 and 98 (and one 66-year-old) spread over two 
floors (24 residents on first floor, 25 on the second floor). The residents suffer 
from moderate to severe dementia.
Based on these comprehensive observations and impressions, structured 
interviews were conducted, as mentioned above, to prioritise the areas of 
need according to the dementia sufferer’s abilities. Targeted exploratory focus 
groups of relatives, carers as well as inhabitants of the neighbourhood were 
established in order to reasonably determine their motivations, expectations 
and fears. Not before the end of the process of needs assessment, questions 
were posed to the potential users regarding technical solutions with regard to 
possible technologies in the immediate future. The questions didn‘t focus, at 
this stage, on specific ideas for technological options. Instead, the questions 
were kept open e.g.: In what areas of care and support for people with de-
mentia are technical aids needed for supporting everyday care?’ and ‚what 
demands would be made of these technologies and how might they look?’.
Although the results of these two phases of data collection have not yet 
been systematically evaluated, the following chapter will provide some in-
sights, as preliminary results. This preview will offer an idea as to how multi-
faceted the implementation of a needs-analysis could be. This is particularly 
the case when technical options are adjusted to the different social needs of 
dementia sufferers’ care.
6. hypotheses Based on oBseRvation of the 
eMpiRical field
As mentioned above, the data resulting from implementing Grounded Theo-
ry as a methodological approach, including observations protocols, discus-
sion notes, photographic material as well as complete interview materials, 
was systematically evaluated. In the first stage of analysis, the subjective per-
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ceptions and observations were gathered and considered by the project team 
on the bases of the varying perceptions, in order to objectify them through a 
lengthy communications process. A common perspective of varying obser-
vations phenomenon was hereby developed, and a selection of themes was 
made which appeared, from an external perspective, to be relevant to this 
social context as well as the questions underpinning the project. This eva-
luation process resulted in a total of 14 hypotheses which provide a thematic 
insight into the field of residential care for people with dementia. These are 
presented in this book chapter as examples only. Therefore, in addition to 
the selected theses (indicated by italics), the underlying situational descrip-
tions as well as an evaluation of discussions7 with residents (B), community 
service volunteers (E), relatives and nursing staff (P) was illustrated. The 
following are introduced as examples of the themes: a) the discrepancy bet-
ween care and support, b) training requirements for supporting people with 
dementia and c) neighbourhoods as social spaces for people with dementia.
The Discrepancy between Care and Support
A series of situations in the residential area of the home led observers to the con-
clusion that due to time restrictions and institutional guidelines, such as the cat-
egorisation of task fields into so-called ‘care stages’, little or no support can be 
given or adapted to the individual person and their individual personality. The 
nursing staffs’ tasks focus predominantly on straight forward care activities.
Situation (exemplarily, observations protocol 2): a B screams “Let me go, 
damn it. I haven’t broken anything, have I. I’m not in prison. Ordered onto 
the toilet. What nonsense. How much longer do I have to sit here?’ Another 
B comes out of her room without a Zimmer frame, therefore uses the hand-
rail, care trolley and plate trolley instead. “I can’t go any further!” P walks 
past. B is in a wheelchair by the window but can’t see out, and due to her 
physical condition is unable to move herself in the wheelchair. When asked 
if she wants to attend the programme, she responds with a definitive no, but 
is taken there in her wheelchair, regardless.
7 |  In relation to this, it should be noted that the discussions were not initiated by 
the observers, rather contact between the residents of the care home and the 
observers was actively sought by the residents.
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There is general consensus that the daily routine in the care homes that were 
investigated follows a set pattern which determines the activities of both 
the care providers and those receiving the care. Getting up in the morning, 
washing and meals as well as the activities on offer provide a certain amount 
of structure to the care providers’ work flow. A legally stipulated ratio deter-
mines the number of registered nursing staff to those in need of care, and the 
care provision may only be provided by this nursing staff, whilst housekee-
ping activities may be carried out by porters. Under normal circumstances, 
this process operates smoothly. However, when incidents occur, for example 
if a resident wets their bed, falls over or is in a depressed state of mind, and 
other demands are being made, great strains are placed on this process. The 
entire nursing staff identified time pressures and stress as shortcomings, as 
well as the feeling that they were able to tend to the physical needs of the 
elderly people whilst conversation or support activities were not recognised. 
From the point of view of those receiving care, this shortcoming was ex-
pressed predominantly by the relatives. The people with dementia had few 
opportunities to comment, having to comply as part of the process. Extraor-
dinary nervousness or an apathetic demeanour was observed most probably 
as a reaction to these pressures. Thus a distinctive discrepancy was identified 
between physical care and emotional/mentally stimulating care.
This conflict is highlighted by an example of two quotes taken from con-
versations (community service volunteers group interview):
E1: “The residents are still spending too much time sitting around their 
rooms, alone. The bed-bound are provided for, but that’s it.” E2: “You can’t 
put people in their wheelchairs at 8am, and not take them eat until midday.”
These quotes indicate that despite a distinct sense of responsibility as well as 
a high level of competence among the nursing staff, the structural framework 
leaves little room for the provision of holistic care for people with dementia.
Training Requirements for supporting People with Dementia
Despite deepening research and medical understanding of the progressi-
ve stages of the disease dementia, this understanding was barely transfer-
red into care in the residential unit investigated. This was established as a 
shortcoming within the framework of the observation, and provided a thesis 
which characterised many subsequent situations: Professionalization within 
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the framework of the dementia syndrome is shaped, to a certain degree, by 
training such as building a biography, or acquiring a deeper understanding 
of the dementia sufferer’s life story. This additional learning is necessary 
in order to sufficiently understand on the one side the dementia sufferer’s 
behaviours, and on the other, in order to adequately handle and react to 
these behaviours. It was found that despite an overwhelming majority of 
residents suffering from dementia, only the registered nursing staff had ta-
ken the opportunity for further study in relation to the care of people with 
dementia (biography building). This nursing staff was, however, engaged in 
1:1 day care support in the facility, and not present in either residence. Thus 
it emerged that due to a lack of training amongst the nursing staff regarding 
the syndrome dementia, specific situations in the everyday care were either 
unresolved, or unresolved in the long term.
Situation (exemplarily, observations protocol 2): B comes out of her room 
and drops her key off with a P. “I’m going home”. She then walks in the 
direction of the lift and leaves the care home. In the residence there is great 
consternation, as it is not known that the resident is only going to her son’s 
house, a couple of streets away, and is then coming back alone. The son is 
informed. A member of the nursing staff reports that in such situations the 
police are also informed.
Situations (exemplarily, observations protocol 1 and 2): There is a resident 
who continually screams:
B: “Mother, Mother, Mummy, Mummy. Who’s saying that?” Rolls back and 
forth in the wheelchair. Appears agitated. “It’s too much for me. Come here. 
Come here. Mummy.”
B is collected by P. P begins to feed her straight away. B screams and so is 
taken immediately to another lounge.
B screams “Lunch. Meat. Meat. Please. I shouldn’t say it. Please (ten times). 
Don’t tell anyone. Mummy. Cheating. Coffee cup. It’s a cheat. Uncovered.”
P thereupon says definitively “Right, that’s enough!” and takes B to her room
Situation (exemplarily, observations protocol 4). A resident sings constantly.
B comes out of her room singing and puts the chairs in the eating area in or-
der. She sings ‘Little Hans’, a nursery rhyme. Her singing gets louder. Other 
residents tell the observers, “She sings all day. Has done for years.”
These two behaviours led in a large number of cases during the observa-
tions to a significant disturbance among the other residents, some of whom 
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asked vociferously for quiet. In many cases, the thought and action proces-
ses of the dementia sufferers conflicted on the one hand with the facility’s 
structural processes. On the other hand, the dementia sufferers’ statements 
and phrasing were often met with incomprehension, and were not taken in 
a wider context. It appeared however, that the dementia sufferers’ diverse 
styles of expression could translate into biographical knowledge, leading to 
less incomprehension on the part of the nursing staff as well as the residents. 
Thus an adequate biographical study could provide solutions for such chal-
lenging situations.
Neighbourhoods as Social Spaces for People with Dementia
Within the framework of the observation, the residents were also observed 
on walks, and whilst shopping. This was of great interest as, ideally, the inte-
gration of people with dementia in neighbourhoods fits parallel to increased 
mobility. Technological access should create scope for enablement in the 
long term, in order that the neighbourhoods may be used both more and in 
an individual way. On the basis of observations, the notions of mobility, and 
thus neighbourhoods as a social space to be used by people with dementia 
must be revised. The thesis developed in this context frames the following 
observation: The notion of neighbourhoods, within the framework of the re-
search question, is a very individual social space. It consists of no more than 
a radius of 150m around the care home. Furthermore, amongst people with 
dementia, the desire for mobility does not seem to incorporate a desire to 
be outside. These residents identify the home as the social space. Thus the 
theoretical expectations of being outside and mobility were vastly different 
from the reality in the care home investigated.
Although many residents make use of the home’s open door policy and 
it’s good location next to a park with a stream, only one in 50 residents goes 
on walks alone, taking responsibility for themselves. The length of the walk 
depends on their condition on the day, and the weather. On a good day the 
resident takes the longer route of about 500m; on less good days, and when 
it’s raining or cold, the shorter route of around 250m was selected. In addi-
tion there was only one other resident who left the home alone and indepen-
dently during our observation. She made use of the shopping options which 
were between 60m (the first shop) and 160m (the last shop) away. She takes 
a direct route from the care home to the shop or shops, does her shopping, 
and returns immediately, using the direct route. Her leaving the home to go 
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shopping, however, was based on compulsive shopping caused by neurosis, 
as the nursing staff informed us.
Situation (exemplarily, observations protocol 2): B sets off with a shopping 
basket, in the bakery asks other customers for 1 euro. Sales assistant comes 
out: “Leave my customers alone immediately – go away!” The sales assistant 
ejects B from the shop.
The notion of integrating people with dementia into the neighbourhoods 
more, and making use of attractions in the neighbourhood in order to mo-
bilise people presented itself as complex within the unit investigated. This 
is due in large part to the fact that the residents are mentally and physically 
no longer in a position to decide upon and carry out excursions in the neigh-
bourhood. In addition, the social integration of people with dementia into the 
neighbourhood as a social space is also very complicated and it would have 
to be prepared and promoted using targeted strategies and publicity work. 
Although this objective was one of the main concerns when the facility was 
established, the expectations, according to the former head of the facility, 
are largely unfulfilled. Targeted political and social efforts must be made to 
promote the integration of people with dementia into neighbourhoods. This 
is, however, currently widely lacking.
7. keep Moving!
The three example theses form only a fragment of the on-going research pro-
cess presented, however they do clearly reveal two aspects. Firstly, there are 
huge areas of conflict between the expectation that residential care-providing 
organisations have an institutional structure and the expectation that care-
provision includes the nurturing of people with dementia in the care facility’s 
daily routine. These areas of conflict are widely known and have been de-
bated within the field for a long time. Due to economic considerations, ob-
vious solutions in residential care such as, for example, increasing the ratio 
of support workers or the comprehensive promotion of professionalization 
strategies within the care sector seem unlikely.
Secondly, technologies and visions for the implementation of technolo-
gies in care are, in the project presented, not necessarily at the forefront in 
the minds of the nursing staff, the people with dementia or their relatives.
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However, the needs-oriented approach to technology development, par-
ticularly in care, has been promoted for a considerable time now, and user 
involvement in the development of innovative technologies in care are incre-
asingly required. Most importantly, against a backdrop of increased use of 
Responsible Research and Innovation (RRI)8, responsible technology deve-
lopment should also be translated into practice.
The case presented, however, shows that with the user group encountered 
(people with dementia) this approach could and was only applied in a limited 
way. This was due to the fact that very elderly residents lived in the care 
home selected, up to the age of 96, and that the majority of these, with few 
exceptions, were in the later stages of dementia. An initial and provisional 
conclusion can be drawn from the approach, that the method of assessing 
need must be adjusted for each individual and the syndrome. How the me-
thod is to be adjusted to the group of people with dementia requires further 
research and discussion. Adequate technologies for care and support, as well 
as danger-free access to individual social spaces in neighbourhoods as well 
a social life for people with dementia as ‘protected participants’ can only be 
developed with an optimal needs analysis.
Nevertheless, based on observations, it can also be determined that the 
multiple areas of tension in residential care may not be resolved just by the 
use of technology alone. It would surely be helpful to think here of social 
innovations, which would frame the future demographic transition in terms 
of social and communal functions.
8 |  “Responsible research and innovation is an approach that anticipates and 
assesses potential implications and societal expectations with regard to re-
search and innovation, with the aim to foster the design of inclusive and sus-
tainable research and innovation. Responsible Research and Innovation (RRI) 
implies that societal actors (researchers, citizens, policy makers, business, 
third sector organizations, etc.) work together during the whole research and 
innovation process in order to better align both the process and its outcomes 
with the values, needs and expectations of society. In practice, RRI is imple-
mented as a package that includes multi-actor and public engagement in re-
search and innovation, enabling easier access to scientific results, the take 
up of gender and ethics in the research and innovation content and process, 
and formal and informal science education.” (European Union 2015)
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1. intRoduction
Demographic change is an issue affecting most societies in the world al-
though the ratios of older to younger members of society do vary: Australia 
with 14.7% and the UK with 17.3% of the population 65 years and older are 
slightly younger than Germany with 20.9% (CIA 2014). Demographic chang-
es for these countries indicate a major increase, especially in the age group 
80 years and older. Whilst it should not be assumed that all older people have 
dementia, the association between dementia and advancing age must be ac-
knowledged. A recent Alzheimer’s Disease International report (Alzheimer´s 
Disease International 2010) indicated that more than 35 million people world-
wide have dementia. This number will continue to increase with the ageing of 
the population since, after the age of 65, the incidence of developing dementia 
doubles every additional five years (Alzheimer’s Disease International 2010).
It has consistently been reported in the research literature that older people 
who live in care homes (also referred to in Australia as nursing homes or resi-
dential aged care) experience social and emotional isolation (McKee/Harrison/
Lee 1999; Hubbard/Tester/Downs 2003): a factor that contributes to these out-
comes is the quality and type of social interaction within a care home. This is 
influenced by the personal attributes of residents, which include sensory defi-
cits, communication, mobility and cognitive abilities. The physical environ-
ment of a care home and its cultural attributes – such as the philosophy of care 
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and interventions implemented by staff – can also facilitate or inhibit social 
interaction between residents, staff and visitors. In recognition of these issues, 
there has been an increasing body of research and associated interventions that 
aim to enhance opportunities for social interaction (Dunn et al. 2010).
“Traditional” care provided by family members in many countries is 
still the most common form of care provision, although due to socio-demo-
graphic changes, the numbers of available family members who can provide 
such care are expected to decline. In the last few years, a variety of “new 
care concepts” have been developed, such as sheltered housing, new living 
arrangements in flats/apartments, shared communities in combination with 
extramural care, and the utilization of new technologies. So far the dissemi-
nation of these forms of care is still new.
Emotional robots such as the robot seal PARO or the dino robot PLEO 
were developed in order to stimulate emotions and thus they have the poten-
tial to initiate social interaction between the person with dementia and the ro-
bot and / or the caregiver. This type of robot is also called a companion type 
robot (Broekens/Heerink/Rosendal 2009) or sociable robot (Kidd 2008). The 
authors of this paper choose to use the term “emotional robots”, with the as-
sumption that the robots appeal to and evoke emotional feelings regardless of 
the person with dementia’s age and illness. Due to their highly imitative and 
life-like behaviour, such robots can raise ethical concerns about deceiving 
the person with cognitive impairment. However, these robots have advantag-
es over living animals as they do not incur vet fees and the stress placed on 
staff of feeding and walking an animal. Moreover, hygiene is minimal and 
interaction can occur without the presence of a carer and without the fear of 
the animal becoming stressed or causing injury to residents.
Libin & Libin (2002) defined emotional robots as a research area focus-
ing on the analysis of person-robot-communication “viewed as a complex in-
teractive system, with the emphasis on psychological evaluation, diagnosis, 
prognosis and principles of non-pharmacological treatment.” (907). Since 
then, a number of pilot projects have been carried out in order to analyse 
the effects of different artefacts of emotional robotics (reviews: Broekens/
Heerink/Rosendal 2009; Bemelmans et al. 2012; Kolling et al. 2013). This 
contribution looks at three different approaches, all of which utilize emotion-
al robots: PARO1, the therapeutic seal developed by AIST in Japan which is 
1 |  PARO is an artificial intelligence emotional robot in the form of a baby harp 
seal, which was designed to interact with human beings to elicit an emotional 
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utilized in Australia, Germany and the UK, as well as PLEO2, a Camarasau-
rus dinosaur which has been developed as a toy.
PARO and PLEO are both emotional robots with different purposes: 
whereas PARO is especially designed for “therapeutic” purposes, PLEO is 
designed as a toy and it is therefore less robust when compared to PARO.
This paper discusses a PARO group intervention and outcomes observed 
in an Australian3 and UK4 care home (see also Moyle et al. 2013a; Cook/
Clarke/Cowie 2009) together with the findings of teaching research proj-
ects in Germany5 using PLEO (see also Klein 2011, 2012). The Australian 
research was undertaken in 2011; the UK research in 2009, and the teaching 
research projects in Germany were undertaken from the summer term 2009 
to the winter term 2010/11. These research projects aimed to explore whether 
emotional robots could contribute to quality of life of people with dementia 
living in nursing home care. The methods varied and this chapter explores 
the project outcomes in order to achieve a deeper understanding of necessi-
ties of further research of emotional robots.
attachment to the robot (Wada/Shibata 2007). PARO has multiple sensors 
and a set of behavior action sequences: sensors include touch sensors over 
the robot’s body, an infrared sensor, stereoscopic vision and hearing. Actu-
ators include eyelids, upper body motors, front paw and hind limb motors. 
These sensors “recognize” behavior and trigger emotional states, while they 
provide the opportunity for the person to communicate with the PARO and the 
PARO to return the communication (Wada/Shibata 2007).
2 |  PLEO is equipped with a camera-based vision system, microphones, beat de-
tection in order to dance, touch sensors over its body, foot sensors for surface 
detection, a tilt sensor, infrared mouth sensors for object detection placed 
in the mouth, infrared communication with other PLEOs, and infrared detec-
tion for external objects (http://en.wikipedia.org/wiki/Pleo: 01.02.2015). The 
PLEO manual states that PLEO is a new life form, as it starts life as a baby and 
can develop its behavior to an adult dinosaur.
3 |  The Dementia Collaborative Research Centre- Consumers and Carers funded 
the Australian study.
4 |  The UK study was funded by DH Care Services Improvement Partnership.
5 |  Frankfurt University of Applied Sciences funded a PARO and two PLEOs. The 
teaching research projects took place in regular courses in the Bachelor of 
Social Work and were therefore unfunded.
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2. diffeRent appRoaches to the effects of 
eMotional RoBot theRapy
2.1 The Australian Approach
Practice Development in Australia
The Centre for Health Practice Innovation (HPI) at Griffith University aims 
to find solutions to critical healthcare challenges and to undertake cutting 
edge research that results in better health, better community care and im-
proved quality of life for patients and clients. The Centre runs a random-
ization service and the majority of the research undertaken is by means of 
controlled trials with the aim of informing evidence-based practice. The 
Laboratory for Assistive Technology and SociAl Robotics (LASAR) was 
established in HPI in 2013 and is a state of the art social robotics laboratory 
that enables HPI researchers to bring older people, people with dementia and 
carers into the lab to evaluate and develop new equipment and software. The 
laboratory has a one-way screen and sophisticated monitoring systems al-
lowing participants to be observed and recorded during evaluation of robots, 
assistive technology and software. As well as a significant number of social 
robots and assistive technologies, the laboratory has a video coding laborato-
ry and software that enables video coding to take place. The laboratory also 
offers a training ground for health students and postdoctoral researchers. One 
of the key research foci of the ageing and older people research team in HPI 
is improving quality of life for older people with dementia living in nursing 
homes through encouraging social engagement, and one area of research has 
been the use of emotional robots such as PARO.
The majority of nursing homes in Queensland are either non-profit or 
private institutions that can make decisions about whether to be involved in 
research or not. The researchers sought interest in being involved in research 
involving PARO from two large nursing home providers. One provider de-
clined, as they viewed the robots as infantilizing older people, whereas the 
participating provider was interested in improving quality of life for people 
with dementia and viewed the PARO as offering this opportunity.
Aim
The aim of the pilot project PARO was to seek data on the effectiveness of 
PARO in engaging people with dementia. The researchers aimed to look at the 
feasibility of using PARO and, if successful, to use the data to seek further fund-
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ing to undertake a large multicenter cluster-randomized controlled trial. The 
researchers were recently successful in receiving funding and commenced a 
large cluster randomized controlled trial (c-RCT) in 2014 (Moyle et al.  2013b).
Methods
The pilot study compared the effect of PARO (intervention) to participa-
tion in an interactive reading group (control) on emotions in people living 
with moderate to severe dementia in a nursing home setting. A randomized 
crossover design with PARO and reading control groups was employed. A 
reading control group was chosen, as this was a usual activity used within 
the care home to engage groups of people with dementia in a social activity. 
The reading group engaged the residents in similar activities used within the 
PARO intervention (as outlined below). Eighteen people with mid to late 
stage dementia were recruited for the study.
A trained facilitator undertook both the intervention and control activ-
ities for 45 minutes, three afternoons a week, for five weeks. Participants 
then crossed over into the opposite activity and the protocol was repeated 
following a three-week period of no activity (washout) (Moyle et al. 2013a). 
The intervention and control activity were undertaken in a small group of 
participants (n=9). The researchers drew on the descriptive PARO research 
of Cook (Cook,/Clarke/Cowie 2009) (see below) in designing the PARO and 
control intervention, designing the PARO intervention around the following 
concepts: discovery (examining PARO); engagement (encouraging partici-
pants to talk and touch PARO); social interaction (the facilitator encouraged 
questions about PARO to be discussed in the group); and touch (touching 
and describing the fur or PARO’s eyes). One PARO was introduced in week 
1 to 3 and two PARO were introduced to the group in week 4 to 5. The 
reading group also followed the same processes but concentrated discovery, 
engagement, social interaction and touch on the stories being read by the 
facilitator. The facilitator was an arts graduate with experience in conducting 
activity therapy with people with dementia. The lead researcher trained the 
facilitator, while the lead researcher and one other team member oversaw the 
conduct of the intervention.
Outcome measures were undertaken at three time points: baseline (pre-in-
tervention), mid-point (after the first 5-week intervention arm) and post-in-
tervention (after the second 5-week intervention arm). The primary outcome 
measure was quality of life using the Quality of life in Alzheimer’s Disease 
Scale (QOL-AD, a modified version for use in a nursing home population) 
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(Edelman et al. 2005). Mood states were measured with following secondary 
outcome measures: Geriatric Depression Scale (Yesavage 1988); Observed 
Emotion Rating Scale (OERS); (Lawton/Van Haitsma/Klapper 1999) Apathy 
Evaluation Scale (Marin/Biedrzycki/Firinciogullari 1991); and Algase Wan-
dering Scale-Nursing Home version (Algase et al. 2001) The researchers also 
video recorded one session each week and these were analyzed using Noldus 
software for engagement and emotional response. The research was funded 
by the Dementia Collaborative Research Centre-Carers and Consumers.
Findings
The findings have been previously reported (Moyle et al. 2013a) and there-
fore this paper will provide a brief summary of the findings. The overall 
findings were positively in favor of PARO when compared to the reading 
group. PARO was found to have positive, medium- to large-effect sizes on 
the QOL-AD (0.6 to 1.3) and OERS pleasure subscale (0.7) in the PARO 
group: these scores were higher than in the reading group. The Noldus video 
analysis also suggested that participants in the PARO group displayed less 
anxiety than those in the reading group. They also displayed longer periods 
of positive engaging behaviors during the PARO sessions such as looking 
directly at PARO, smiling, laughing, touching and talking to PARO.
All sessions were conducted in small groups (n=9). As indicated above, 
in the first three weeks the ratio of the PARO was 1:9 and in the remaining 
two weeks it was 2:9. The large group size reduced the amount of individual 
time participants could have with PARO and this negatively influenced partic-
ipants’ wandering behaviors. For example, when two or three group members 
were engaged with PARO and the facilitator was facilitating their discussion, 
there were times when some of the remaining individuals lost interest in the 
activity. When one resident got up and wandered aimlessly around the room, 
or at times out of the room, this distracted the group from the PARO activity. 
The researchers perceived that PARO may be more therapeutic in a one on 
one situation rather than a large group situation. The current large cluster ran-
domized controlled trial (c-RCT) uses one PARO with one resident.
The pilot data had some surprising findings, such as the fact that individu-
als classified by staff as being non-communicative began speaking to PARO, 
asking questions and making statements about it. Most of these statements 
were part of their engagement with PARO. They would address PARO in 
ways such as: “You are beautiful. Your eyes are lovely”. Although the find-
ings were generally positive, the researchers advocate for the need for a larger 
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study to help determine whether PARO is, indeed, a short term, low risk, 
non-pharmacological intervention that produces tangible positive psycholog-
ical outcomes for people with dementia. Further research must also consider 
a comparative cost analysis to determine if PARO is as cost-effective as a 
pharmacological intervention or an alternative activity such as music therapy, 
social activity with a volunteer, or cheaper alternative robotic pets/toys. The 
current cluster randomized controlled trial is undertaking a cost analysis.
2.2 Teaching Research Projects in Germany
Since 2009 the Faculty of Social Work and Health of the Frankfurt Universi-
ty of Applied Sciences has used emotional robots such as the therapeutic seal 
PARO, and since 2010 two toy dinosaurs PLEO in teaching research projects 
in the Bachelor Degree program in Social Work (Klein 2011, 2012). Students 
are taught the theoretical concepts of socio-pedagogic approaches in nursing 
care homes and they have to develop a concept for assisted activities with 
new technologies.
Aims
Objectives linked with the teaching research projects are that students get 
into contact with their future clients, transfer theoretical knowledge into 
practice, develop their observational skills and explore the potential of new 
technologies for daily activities.
Methods
Artefacts such as the therapeutic seal PARO or the toy PLEO are imple-
mented in teaching research projects in a module on “client-orientation and 
well-being in service provision of elder care”. In the course module, students 
deal with social work in elder care and learn a variety of methods and tools 
for daily activities. Based on that knowledge, they have to develop an activity 
concept for a minimum of three sessions and implement it in a nursing care 
home: such sessions can be based on robot-assisted activity. Their observa-
tional skills on the effects of the intervention are developed – they have to vid-
eotape the sessions, analyse their videos, write a report on their observations 
and experiences, and reflect on their effects on the wellbeing of the residents.
Teams of three to five students have to carry out the project within four 
weeks. After having obtained informed consent of residents (or their legal 
custodians) and the management, they facilitate at least three sessions with 
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residents in nursing care homes with the selected technology. Afterwards, 
they report the results and have to do a project presentation.
Findings
The course takes place twice a year. In the period between the summer term 
of 2009 and the winter term of 2010/11, there were a total of eleven robotic 
interventions in different nursing care homes: seven groups used PARO and 
four groups chose PLEO. Due to quality issues, only six project reports on 
PARO are taken into account in this chapter.
During this time period, a total of 62 residents had contact with emotion-
al robots; 88.7% were female, which corresponds to the average sex distri-
bution in nursing care homes. 38 of the residents had activities with PARO, 
86.8% of which were female; and 24 had activities with PLEO, 91.6% of 
which were female.
Students undertook both group and individual interventions. Group size 
varied up to ten residents, as findings suggest that a group size of up to four 
residents can be managed more easily. Some of the students were rather 
skeptical towards the use of robots for interventions, but their experiences 
resulted in a change of their attitudes; thereafter, the students often saw po-
tential for robot activities. Three persons out of 38 with PARO interventions 
did not like the seal; one person left the group intervention. In the individual 
interventions, two residents refused PARO by showing their dislike, either by 
shaking their heads or saying no. Students were instructed to respect wishes 
of residents not to participate in robot interventions and not to question this 
decision even if there is a written agreement in advance.
The findings of the reports indicate that emotional robots stimulate (pos-
itive) emotions and social interaction, most times in a positive way. The 
analysis of the German project reports revealed the reactions to the emotion-
al robots described below and the opportunities the robots offered to older 
residents. The categorization was obtained by listing the activities students 
mentioned and then categories were derived, which represent qualitative dif-
ferent levels of social interaction:
• Mimic expressions and gestures. Residents expressed and gestured at the 
robot: They looked at the robot, but also to other persons in the room and 
communicated via grinning, smirking, smiling, laughing. These observa-
tions often had explanations such as “resident does not usually smile”; 
“resident does not usually show such positive emotions and happiness”, 
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indicating that the positive reaction resulted from the introduction of the 
robot (Klein 2011).
• Touching the robot. This included stroking, cuddling and hugging.  In 
one of the project reports, these interactions with intense skin contact 
are interpreted as a new basal stimulation approach (Bienstein/Fröhlich 
2010) to people suffering from dementia, which might contribute to ei-
ther reducing aggressiveness or to stimulate a positive mood.
• Verbalization / talking to the robot. Holding and touching the robot were 
accompanied by talking to the robot. The way residents talked to the emo-
tional robots was seen as being similar to the way adults talk to babies and 
toddlers – with higher intonation and of confirmative or asking character.
• Stimulation of social interaction. In a similar way to the situation in 
England (see below), social interaction between residents is not taken 
for granted. Even in activity sessions, communication structures can be 
restricted only between residents and facilitator. However, the reports 
revealed examples where the emotional robots encouraged discussions 
between residents and, as happened with the British experiences, talks 
were on pets or memories of past times e.g. such as former vacations. 
One of the project reports mentions that two women with dementia start-
ed to talk about their health status and how horrible it is not to “recognize 
their own folks” or “remember the name of their husband”.
• To descend into their own world. Two project reports observe that a resi-
dent became withdrawn in his or her own world and ignored the students 
and the robot, suggesting that people with severe stage dementia may not 
be able to display an emotional response towards the robot.
• Caring behavior towards the robot. In the individual robot interventions, 
the residents displayed caring and nurturing behavior towards the robot, 
such as getting a blanket to keep the robot warm or feeding PLEO with 
its (plastic) leaf.
• Recreation. PLEO displayed a range of activities beyond that of PARO. For 
example, PLEO is able to take little steps and its communication abilities 
are more developed. As a result, the residents enjoyed joining in singing 
with PLEO and they indicated that they enjoyed its robotic voice very much.
• Dislike of robots. Students were advised that if a person did not want to 
interact with the emotional robot, this had to be respected. The project 
reports mentioned that one person left the room or shook their head and 
said ‘no’ when asked if they would like to interact with the robot.
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2.3 Practice Development in England
As part of a practice development initiative Northumbria University devel-
oped a framework known as INTERACT6 to enhance social interaction with 
residents in nursing and residential care homes. The framework “raise(s) 
awareness of innovative ways of promoting social engagement” (Cook/
Clarke/Cowie 2009: 5) The INTERACT Framework has been developed 
for health and social care staff and offers guidance and strategies to pro-
mote social interaction in the resident population. Using this framework in 
an exploratory study, PARO was introduced to five residents. This activity 
specifically sought to enhance social interaction between older residents with 
dementia through a novel intervention that involved facilitated group discus-
sion with the emotional robot PARO.
Aims
The aims of the study were to implement facilitated PARO group discussions 
with residents with dementia and to observe the effect of PARO with respect 
to conversation and social interaction.
Methods
This was an ethnographic study of facilitated group discussions with PARO 
in a care home in North-East England. The care home is a modern and pur-
pose-built centre that comprises four units, each with 20 bedrooms. Each unit 
has a dedicated team of staff who provides different forms of care: the PARO 
group discussions took place in an Elderly Mentally Infirm (EMI) unit in the 
centre. In addition to bedrooms, this unit had a dining area, small and large 
communal lounges, and bathroom facilities. The philosophy of care was per-
son-centred, giving priority to addressing individual needs and providing a 
stimulating activity programme, which included music (such as playing in-
struments and listening), art (making cards, drawing) and gardening.
The PARO group discussions were held in an afternoon for one and a 
half hours in a small lounge in the EMI unit; the door was kept open during 
6 |  INTERACT stands for I “Individualise type and quality of social interaction; N 
“Notice the quiet, withdrawn resident”; T “Time to talk”; E “Environmental 
conditions”; R “Recognise and support relationships”; A “Assess individual 
problems and Action plan”; C “Create the Care Home Community”; and T “Use 
Technologies to support interaction”.
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the session. The participants were five people with dementia (3females and 
2 males between 75 and 88 years of age) who had been residents in the EMI 
unit of the home between 2 and 10 months. Four participants had good com-
munication skills and one had not spoken for some time. Two participants 
were wheelchair users.
The researcher facilitated the sessions and was supported by a care assis-
tant who had known the participants for at least one year. The sessions were 
held for a period of five weeks.
• Session 1: orientation. The PARO was placed out of sight while residents 
entered or were assisted to the room and were seated around a table. At 
this point, the facilitator explained that they had brought something about 
which she would like their opinion. After this introduction, the PARO 
was brought out, placed on the table, and turned on. The residents were 
told ‘I have brought something for you to see today. This is PARO. It 
was given to us by someone from Japan. I am curious about what you 
think of PARO.’ After some introduction, PARO is held by each member 
of the group. As each participant held PARO, the facilitator asked them 
questions such as: ‘What do you think of PARO? What do you want 
to know about PARO? What do you like or dislike about PARO?’ The 
session ended when the discussion ceased and PARO was turned off. 
Participants were asked if they would like to take part in a discussion 
with PARO next week.
• Session 2: PARO was turned on when the participants were seated around 
the table. They were asked if they could recall the PARO discussions from 
the previous week and were invited to interact with PARO in any way that 
they wanted to. The facilitator led discussions about what name should be 
given to PARO. They were also invited to discuss the same questions as 
the previous week: ‘What do you think of PARO? What do you want to 
know about PARO? What do you like or dislike about PARO?’
• Sessions 3-5: Following initial interaction with PARO and exploration 
of any issues that arose spontaneously, the facilitator introduced the fol-
lowing topics: ‘Have you had a pet in the past? What type of pet? How 
long did you have the pet and what did you do with it? What memories do 
you have of the pet? What were the most memorable moments with your 
pet?’ At the end of the fifth discussion, the participants were asked about 
their views of participating in the group discussions.
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Data collection involved observing interaction between the participants and 
PARO, among each other, and between the group participants and others who 
were not part of the group (residents who came into the room and staff). Fol-
lowing each session, notes were made of the observation, which were validated 
by the supporting carer. When the sequence of discussions was completed, in-
terviews were held with the carer who supported the facilitator and with other 
staff who had observed the PARO intervention when they walked into the room 
during sessions. A verbatim transcription was made of the interviews and the-
matic analysis was completed across both observation and interview data sets.
Findings
Prior to entering the small lounge, the participants were gathered in another 
nearby lounge. Little social interaction was observed between the nine residents 
in this room. When approached by the staff and asked if they wanted to join 
the PARO group, there was no hesitation and they quickly settled around the 
table. PARO was placed on the table and switched on. Attention was focused on 
PARO; some participants smiled and spontaneously commented about PARO. 
These were short exchanges such as ‘Look at what it is doing;’ ‘Oh, it is so love-
ly;’ and when PARO made sounds, they asked ‘Is it ok?’ ‘What does it need?’ 
When one participant put out their hand to stroke PARO, they were invited to 
hold it. As they stroked and held the robot, they kept eye contact with PARO 
and moved their head following its movements. Verbal interaction involved the 
participant making soothing comments to PARO – ‘There, there;’ ‘Look at you, 
oh you like that’ in response to PARO’s squeaks. Other participants made strong 
eye contact clearly observing the interaction between human and robot.
After five minutes, other members in the group were invited to hold 
PARO, giving each person the opportunity to have close contact with the 
robot. The participant with advanced dementia stroked and cuddled PARO, 
and swayed back and forth as if she was rocking the robot. This behavior 
contrasted to her previous state where she appeared to doze, following her 
initial interest in PARO. Other participants throughout the whole session 
maintained interest in PARO, which was evidenced by their comments and 
questions: they wanted to know how it worked, what it needed, how much it 
cost. Two participants referred to PARO as a real animal, a dog, indicating 
that it might need to go to the toilet and that it should have a rest, suggesting 
they were familiar with this type of animal. This real/machine distinction 
was implicit in their questions rather than being a point of discussion. These 
types of interaction were witnessed throughout all of the PARO sessions.
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In subsequent sessions, the participants were observed advising others in 
the group about how to interact with and care for PARO. They commented 
‘He needs to be stroked in this way;’ ‘He is upset, talk to him more.’ They 
endowed PARO with a masculine gender and, when asked if they wanted to 
give PARO a name, they agreed that he should be called ‘Jimmy’.
In addition to the five residents who agreed to take part in the group 
sessions, other residents showed interest in what was taking place and they 
entered the room, joined the group and participated in discussions that relat-
ed to PARO. Their comments and non-verbal interactions were similar to the 
participants; they wanted to hold PARO and engaged in one-sided conversa-
tion with the robot.
In one session, the woman with advanced dementia was given PARO. She 
sat back in her chair and constantly patted the robot and smoothed its fur. When 
another resident spontaneously joined the group, he was given PARO. This 
woman opened her eyes and watched him sitting quietly talking to the ro-
bot saying ‘There, there puppy’, ‘Quiet now puppy’. He was very gentle with 
the robot and constantly patted it. His dialogue continued with positive com-
ments to the female resident saying ‘You have a lovely puppy.’ In response, 
the woman appeared animated and she did engage in three brief exchanges 
with the male resident, stating ‘Yes he is lovely.’ She maintained eye contact 
whilst talking to him and moved her body forward in a positive gesture. He did 
likewise and smiled in response to her comments. This appeared to be a lucid 
moment, since these individuals were positively interacting with each other. 
This brief interaction was followed by the woman sitting back in her chair and 
closing her eyes appearing not to engage with others in her surroundings. The 
man continued to make positive comments about PARO and then spontaneous-
ly stated that PARO ought to be returned to the woman. When he passed PARO 
back to her, she opened her eyes again, maintained contact with him, and then 
started to stroke PARO in a slow consistent way from its head to its tail. There 
was one other resident in the group at this stage and he observed the episode. 
When the woman was holding PARO again, he also commented that she had a 
good pet and advised her to enjoy this because all pets were not so good.
In contrast, one of the participants appeared to be upset by the presence 
of PARO during the third session. She did not want to hold PARO and men-
tioned that they were all in danger. When asked if she wanted to leave, she 
responded positively. As she left the room, she appeared less anxious. She 
was invited to participate in the following session: however, her non-verbal 
behavior did not indicate agreement and therefore did not return to the group.
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The facilitator introduced different topics to the discussion following the 
initial orientation session. Group members spoke of their pets, often dogs 
and cats. They told stories about interacting with their pets and this led onto 
other discussions about what they liked/disliked about interacting with an-
imals. They spoke of places that they had both visited and which involved 
their pets. This prompted further discussion between the participants about 
what they did in those places. For example, one man spoke of times in his 
youth when he walked greyhounds and had gone to the racing stadium. In 
another situation, the two men discussed the route where one of them had 
walked the greyhounds: this was past the coal mine that no longer existed. 
They had both worked down the pit and they discussed their work: both 
commented on the caged birds that they took down the pit to detect hazards.
Care staff spontaneously took time out of their activities and observed 
the group and this led to impromptu discussions initiated by them with the 
residents. They were very keen on finding out what the participants thought 
of PARO. Two members of the staff observed the interaction between the 
residents that was described above and, after the session, they stated that they 
longed for that brief exchange to continue. They indicated that it had been 
a while since the female with advanced dementia had reacted in this way, 
that she had seemed relaxed and had enjoyed the session. They indicated 
that introducing PARO into the care environment promoted social interaction 
between residents, and between residents and staff. It was a trigger to start 
conversations and interactions that did not otherwise take place.
3. discussion: inteRaction thRough RoBot 
theRapy?
The projects in Australia, Germany and the UK are not readily comparable, 
as each used different methodologies and methods, although they all seem 
to show indications that participants readily interacted with the robot by 
demonstrating emotional feelings and positive social interaction. Examples 
of the outcomes are presented and analysed with respect to the indicators of 
interaction as an outcome of the robotic intervention and the impact of emo-
tional robots on the enhancement of social interaction in care.
The facilitated PARO group interventions in Australia provided both 
entertainment and stimulated engagement in a majority of participants. Ho-
wever, individual responses to PARO were not consistent. In some sessions, 
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there were individuals who were more engaged than others and individual re-
sponse could be positive one day and negative in the following session. Some 
of this can be explained by the fact that the researchers were unable to control 
for variables such as prescribed medication that may have influenced mood 
and response, or other influencing factors such as staff and family influences. 
There is a need for a larger project that tries to control some of these potential 
influences. The current cluster randomized controlled trial in Australia is the 
largest social robotic trial worldwide to explore the effect of social robots on 
people with dementia: with a sample size of 380 participants, the trial will 
identify the effect of usual care with the therapeutic robot PARO and with a 
look-alike plush toy (without the artificial intelligence aspects of the PARO).
The following table provides an overview on the findings:
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In these three studies, the focus was to find out whether this new robotic tool 
had any effect on the participating residents in the nursing care homes. The 
studies were undertaken between 2009 and 2011. The methods are not com-
parable, as no common assessment instrument was used throughout the stu-
dies: it is also not possible to compare the demographic variables of residents 
and staff. However, all three studies reported that the participating residents 
reacted mainly positively towards the PARO intervention.
In all three studies a facilitator moderated the interaction with PARO. In 
Australia, they were trained employees of the nursing care home; in the UK, 
the researcher took up the role as facilitator; in Germany, students facilitated 
the project in order to gain experience. The role of the facilitator seems to be 
crucial for the design of the interventions such as handing PARO over to the 
resident, giving a fair share of time with PARO for each resident, initiating 
topics to talk about, etc. These experiences can be brought into practice de-
velopment (Klein/Gaedt/Cook 2013). They also open up a variety of issues 
still under researched such as how long, how often, and in what intensity 
interventions should be designed in order to contribute to wellbeing.
4. conclusions and RecoMMendations foR 
futuRe ReseaRch
All three projects demonstrate a number of positive findings for using emotion-
al robots. However, the projects also raise more questions than they answer.
In particular, the question is raised whether it is the robotic characteristics 
that help to engage interaction or whether it is the novel appearance of the ro-
bots. Furthermore, the question of whether robots can produce the same or more 
enhanced engagement than living animals needs to be addressed, as well as the 
question of whether a person or a stuffed (non-robotic) animal can produce sim-
ilar outcomes. PARO and PLEO are more interactive than a stuffed toy. If the 
perception and acceptance of those emotional robots is comparable with living 
animals, they might be an additional choice or even an alternative for some 
nursing care homes. In all participating countries, social activities comprise a 
variety of choice (e.g. reading groups, cooking, sports, music, etc.) for residents, 
although residents may not be able to or want to participate in such activities. 
Emotional response robots can offer a new activity to individuals living in nurs-
ing care home and robot therapy can thus extend the range of interventions that 
can be used in a care setting. There is little doubt, however, that introducing 
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robots into nursing homes has the benefit of a new and stimulating opportunity 
that may help residents during those inevitable times when they are left alone 
and with limited comforts around them. There is little question that the novelty 
of the robots can induce joy and pleasure in residents: opportunities for enjoy-
ment can potentially increase quality of life – even if it is only for a short time.
However, there was also a small number of residents in the UK and Ger-
many who rejected PARO. In the UK, one person got upset after the third of 
five sessions and left the group. In Germany, one person did not want to get 
involved in the PARO interactions. Neither in the UK nor in Germany are more 
details known on the causes why people rejected involvement with PARO. Fu-
ture research should collect data on the causes of resident rejection of PARO.
Caring for people with advanced dementia can be a challenging task for 
staff and relatives: opportunities to engage people with dementia in social in-
teraction and to do something that is pleasurable may thus also have a positive 
impact on staff and family. Therefore, further research must consider the impact 
of robots not only on the person with dementia, but also on those around them.
There is a need for studies involving larger numbers of participants and 
where conditions are controlled so that we can identify the effect of such 
robots. Gender and cultural background should also be considered in order 
to get more insight on their role in acceptance.
More work has to be done to develop conceptual frameworks and models 
on the causes why emotional robots impact on people with dementia. Ethical 
issues also have to be analyzed in more depth. Discussions such as “robot 
replaces human beings and real emotions” around the robot seal miscon-
ceive the actual capability and “skills” of this particular robot as practice 
experience in German care homes actually shows that the robot seal is used 
together with professional staff. Additionally, European sales and distribu-
tion go along with staff training in robot assisted activities or therapy. Such 
issues cannot be dismissed, as they are relevant for further emotional robotic 
development and acceptance on a wider scale.
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Navigating the European Landscape of 
Ageing and ICT: Policy, Governance, and the 
Role of Ethics
eugenio mantovani and Bruno turnHeim
1. intRoduction
Ageing and the use of Information and Communication Technologies (ICT) 
are two defining trends of our times. On the one hand, an ageing society 
is regarded in Europe as an indisputable part of social dynamics: by 2050, 
estimates predict that the elderly will account for 16 percent of the global 
population. Across EU Member States, the population aged 65 and over will 
continuously increase from currently 86 million to 141 million by 2050. Ac-
cording to Eurostat, the rise in the share of older persons will, in turn, lead to 
an increased burden on those of working age to provide for the social expen-
diture required by the ageing population for a range of related services (Eu-
rostat 2010). On the other hand, ICT developments are pushing technological 
boundaries, redefining our social environments and the way we live: intel-
ligent machines, monitoring systems and implants are increasingly likely to 
take on, at least in part, the process of care, support and even companionship.
In the European Union, Ageing and Technology, ICT and Ageing, or ICT 
for older persons1 is seen as a growing market sector in its own right; it is also 
addressed as part of the larger portfolio of policies associated with ageing 
policy such as social security, employment, health care policy, etc. Within 
this broader context, ICT developments are portrayed as a hopeful promise 
with the potential to cut age-related health costs, improve caring services, 
and stimulate the social and economic contribution of the elderly to society.
1 |  In this paper, these expressions are used interchangeably. For a discussion on 
terminology see VALUE AGEING (2013).
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Technological innovations for ageing are reminiscent not just of technical 
choices; they are also mediated by supporting beliefs and values. Initiatives 
promoting Ambient Assisted Living, or ICT for living independently shake 
value frameworks and what we consider a good old age, good care condi-
tions, personal autonomy, independence, and human dignity. In 2007, when 
the Action Plan ‘Ageing Well in the Information Society’ was adopted, the 
EU Commission acknowledged this, warning that “when ethical concerns are 
not addressed properly, they lead to a rejection [or low uptake] of technology 
solutions” (European Commission 2007a: 46, see also 2007b). Since then, the 
EU has made use of its control over research funds to stimulate substantial 
research about the ethical implications of technologies and ageing.
This chapter draws from the findings of an EU funded project in this area of 
research, the IAPP Marie S. Curie Action VALUE AGEING (VA). VA’s main 
aim was promoting interdisciplinary and inter-sectorial research on the ques-
tion of the “incorporation of fundamental values in ICT for Ageing” (VALUE 
AGEING, 2010-2014).2 This contribution does not discuss values or how spe-
cific ICTs impact on the freedom, autonomy, or dignity of older persons.3 This 
chapter purports to shed light on whether and how values are taken into consid-
eration in the EU policy making with regard to ageing and technology (A&T).
In a first section, we offer a brief history of the EU information society 
policy with regard to older persons. In writing this review, we have been 
interested in the emergence of A&T as part of the evolving relationships 
between technology developments, demographic change, and societal dy-
namics. We focus on the content of those policies and the successive fram-
ings that they mobilise (ageing well, active ageing, healthy ageing, etc.) as 
affecting research and technology developments.
The second part looks at EU policy on A&T from a different perspective: 
the perspective of governance, narrowly defined as the actors, configurations 
and procedures available at EU level to expose and address ethical questions 
2 |  VALUE AGEING: Incorporating European Fundamental Values into ICT for Ageing: 
A Vital Political, Ethical, Technological, and Industrial Challenge is an European 
Commission FP7-funded Marie Curie Industry-Academia Partnerships and Path-
ways Action (Grant agreement no.: 251686; 2010 – 2014). The project aimed 
at fostering co-operation between non-commercial and commercial entities on a 
joint research project about the incorporation of fundamental values in Informa-
tion-Communication Technologies (ICT) for ageing. www.value-ageing.eu
3 |  Interested readers will find projects deliverables at www.value-ageing.eu.
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with respect to ICT and ageing. This section draws on a constructive frame-
work for the consideration of ethical values in technological development 
strategies and policies (Stahl 2011). Such a framework is based on three 
areas or nodes, seen by its proponents as ensuring a balanced mixture for 
collective decisions in the area of ICT: 1) regulatory framework, 2) exper-
tise, and 3) participation of stakeholders. With the aid of an analytical map, 
the paper outlines actors, their interest in ageing and ICT, and the relations 
between each other, in these three areas.
2. the eu infoRMation society policy with RegaRd 
to oldeR peRsons
This section describes the instalment of a policy on Ageing and Technology 
in the EU, from a historical narrative perspective. For the recent and short 
period under consideration – i.e. 20-25 years (from the 1990s to the present 
day) –we see the emergence of an information society policy with regard to 
the elderly as part of a context that evolves over time. Three distinct periods 
can be observed. Table 1 summarises the main EU policy landmarks with 
respect to ICT and ageing.
The Big Nineties
The early nineties have been momentous historical times for Europe and the Eu-
ropean Community/European Union (EU).4 The Maastricht Treaty (1992-1993) 
marked the completion of the process of economic integration (initiated in 1986 
with the Single European Act) and paved the way to the European Union. This 
period also observed the launching of the policy plans for the USA information 
superhighways, in 1992, and of Europe’s information society, a year later (Man-
tovani/DeHert 2010). In the history of the EU, initial plans for an information 
society appeared in December 1993 with the European Commission’s White 
Paper strategy for growth and occupation (European Commission 1993; Hent-
en/Skouby/Falch 1996). After the White Paper, a roundtable of industrialists 
4 |  Before the Maastricht Treaty entered into force (1993) unfolding the process 
of European political integration (the Union), there was no ‘EU’ properly speak-
ing, but the European Economic Community (EEC) or EC. Nonetheless, we 
refer to the EU to avoid confusion.
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released the Bangemann report, named after Martin Bangemann, commissioner 
of DG Enterprise and industry (Bangemann report 1994). The report under-
lined the potential of ICTs, a “new industrial revolution”, releasing “unlimited 
potential for acquiring knowledge, innovation and creativity” (p. 5 and 9), and 
“energise every economic sector” (p.17). Endorsed by the European Council at 
its meeting in Corfu, the report became the ‘Action Plan on Europe’s Way to the 
Information Society’ (APEWIS) (European Commission 1994). The role and 
the intervention of public policy were mainly oriented towards guaranteeing 
the conditions for a free market in ICT: “the market will drive [...]; the prime 
task of government is to safeguard competitive forces”, states the report (p. 9).
Three years later, in 1997, the EU Commission appointed a high level 
group of experts to address the social aspects of the burgeoning information 
society (Blankert report 1997). The Blankert report warned that ICT could 
engender a “harmonisation by erosion of Europe’s social standards” (p. 52), 
in particular in the field of employment and occupation. The experts took a 
clear stance against the expectation – which was emphatically underlined in 
the Bangemann report – that “knowledge, innovation, and creativity” would 
be flowing automatically from the “new industrial revolution”. “Within an 
increasingly transparent information society”, the group retorts, “social and 
regional cohesion could be undermined through a progressive erosion of the 
many diversified European welfare systems” (p 52).
Active Ageing, E-inclusion, and ICT for Ageing well
It is safe to say that ageing as a social phenomenon (Durkheim 1938; Searle 
1995) became a matter of policy concern after the industrial revolution and 
the slow instalment of welfare states (de Beauvoir 1970; Laslett 1991). In the 
EU, ageing became a policy matter in 1999, when the Commission licenced 
communication 221 ‘Towards a Europe of All Ages’. Drafted as EU contri-
bution to the UN International Year of Older Persons celebrated in that year, 
communication 221 warned that “[t]he European population will soon stop 
growing in size. It will then gradually start decreasing, though at different 
times and speeds in different countries and regions […]. Soon our societies 
will have a much larger proportion of older persons and a smaller working age 
population” (European Commission 1999:7). The same document made a call 
to “prepare for longer, more active and better lives, working longer, retiring 
more gradually and seizing the opportunities for active contributions after 
retirement. “These are the best ways”, continues the Commission, “to secure 
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the maximum degree of self-reliance and self-determination through old age. 
This is true even in the face of fading faculties and growing dependency.” 
After 1999, the active citizenship vision suggested by the Commission in this 
communication quickly gained visibility as a broader international trend: ac-
tive ageing (see table 1 below). In the year 2000, the informal but influential 
intergovernmental forum, G8, released the Turin Charter on active ageing. 
The objective of the Charter was “to facilitate and support the participation of 
older people in economic and social life”, “contribute to the goals of econom-
ic growth”, and to make use “of their skills, talents and experience”, including 
through improvements in ICT skills, “with the aim of bridging the digital 
divide” (paragraph I and VII, G8 Turin Charter; G8 2000).
In line with the G8, and other international bodies such as the OECD 
(1998) and the WHO (2002), the European Employment Strategy (EES) in-
cluded as priority action the “promotion of active ageing” (EU Council 2003: 
Section 4. Promote development of human capital and lifelong learning). 
The EES, the EU policy seeking to create more and better jobs, was followed 
by a series of initiatives encouraging “flexicurity”, accommodation of work-
ing conditions, long life training, vocational training, and flexible forms of 
organisation at work (European Commission 2005, 2006).
As for the information society, in 2000 the European summit in Lisbon 
launched the renowned plans for a “knowledge-based economy and society” 
(EU Council 2000: section I. paragraph 5). The Lisbon agenda envisaged an 
association of research and technology developments with health, education, 
work, and, importantly, active citizenry policies (European Commission 1999a).
After the mid-term review of the Lisbon agenda, in 2006, the inter-minis-
terial Declaration of Riga (Ministerial Declaration of Riga 2006) unveiled the 
process of e-inclusion (European Commission 2007). E-inclusion is a policy 
of the EU and member states designated primarily to stem the inequalities 
in access to technologies prevailing in groups deemed to be, for different 
reasons, excluded from reaping the benefits of the information society. The 
targeted groups included people living in rural areas, marginalised youth, mi-
grants, persons with disabilities, and older persons.
In line with the conclusions of the Latvian summit, in 2007, the Action 
Plan ‘Ageing well in the information society’ was adopted (European Com-
mission 2007b). The Action Plan went beyond accessibility and inclusion, 
targeting the concrete realities in which people age – and which could be 
supported by ICT: “ageing well at work”; “ageing well in the community”; 
and “ageing well at home” (European Commission 2007b). As a result, one 
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could argue that, at first, ageing was connected chiefly to the employment 
strategy and goals of the EU; subsequently, the inclusion aspect came into 
play, leading to EU to focus, by means of the aforementioned action plan, on 
these three streams of ageing well in the information society.
ICT for Active and Healthy Ageing
The successor of the Lisbon strategy, Europe 2020, was provided with a re-
newed and enriched Digital Agenda (European Commission 2010). Contextu-
al conditions had significantly changed since Lisbon. Demographic ageing is 
now recognised as a mega–trend alongside energy and climate change (Beb-
lavy/Maselli/Veselkova 2014). After peaking in the nineties, a “systemic crisis” 
(Trichet 2010) of financial markets’ economy threatens welfare states. In the 
EU, national governments are encouraged by the Commission to curb age-re-
lated expenditure, including health care, reform pre-retirement and pension 
schemes (EPC 2009, 2012; Natali/Vanhercke 2013: 253). As a consequence 
of the increase in life expectancy and low fertility rates, the fastest growing 
ageing group is the aged 80+, the oldest old (Eurostat 2010). 
On the technology side, cloud computing, social networks, wearable sen-
sors, are increasing in number and are becoming more personalised (Hood/
Flores 2012). Industry has acquired the capacity to purposely develop or 
adapt existing products to cater for the identified needs of users, to reduce 
hospital stays and the degree of surgical intervention, and to enable self-care 
at home (Llewellyn/Chaix-Viros 2008). Against this backdrop, at the end of 
2011, a European Innovation Partnership on Active and Healthy Ageing (EIP 
on AHA) was launched (European Commission 2011).
The European Innovation Partnership on Active and Healthy 
Ageing (EIP on AHA)
Part of Europe 2020, European Innovation Partnerships (EIPs) aim at dis-
seminating innovation through better framework conditions for commercial-
isation of new solutions in the areas of raw materials, water, smart cities, 
agriculture, and ageing. Specifically, the objective of the EIP on Active and 
Healthy Ageing (AHA) is to improve the quality of life of older people: its 
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motto and broad political vision is “to add two healthy life years to the aver-
age healthy life span of European citizens” by 2020.5
The EIP on AHA develops along two main avenues, reference sites and 
cooperation on thematic areas. Reference sites are regions, cities, or integrat-
ed hospitals/care organisations that implement a comprehensive, innovation 
based approach to active and healthy ageing and can give concrete evidence 
and illustrations of their impact on the ground.6 The second avenue, coopera-
tion on thematic areas, is organised around six action groups delving on, e.g., 
prescription and adherence to treatment, personalised health management, 
fall prevention, prevention of functional decline and frailty, etc.
A High Level Steering Group coordinates the EIP on AHA. It includes 
the European Commission (DG responsible for information society and 
health and consumer rights), national and regional authorities, industry, pro-
fessionals, elderly and patient organisations, and other interest groups (Euro-
pean Commission 2011).
As submitted in the first expert assessment of the EIPs, “EIPs should be 
leveraged as ’outriders‘, first movers, able to test ideas, generate feedback, 
and scale opportunities to address societal challenges” (European Commis-
sion 2014: 9). In other words, the key success indicator of the EIP is, rather 
than the number of actions or activities adopted, the “capacity to drive large 
scale change” (European Commission 2014: 9).
The EIP on AHA marks a shift in the EU policy on ICT and ageing. At 
first focused on active ageing at work; after 2007 portrayed as a hopeful 
promise to support living independently at home, at work, and in the com-
munity (e-inclusion); with the 2012 EIP on AHA, the EU policy on ageing 
and technology embraces health. The association between health and age-
ing is clearly expressed in its resounding objective, “to add two healthy life 
years to the average healthy life span of European citizens”. In addition, the 
partnership emphasises the role of national, regional and local stakeholders, 
which are seen as best placed to demonstrate the benefits of ICT for active 
and healthy ageing.
5 |  Research indicates that the objective is out of reach due to persistent inequal-
ities in access to health care across Member States (Jagger et al. 2013).
6 |  As of July 2013, out of 56 candidate sites that applied, 32 were awarded the 
title of ‘European Reference Site’.
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Normative Framings of Ageing and Technology
In the historical review we have encountered expressions such as “ageing 
well”, “active ageing”, “active and healthy ageing”, in the Action Plan of 
2007, in the G8 meeting of 2000, and in the EIP on AHA in 2011, respec-
tively. In order to enrich the understanding of the policy strategy of the EU, 
this sub-section provides a list of different framings of ageing developed by 
scholars in gerontology, here presented not in chronological order, but in a 
manner so as to highlight their contrasting characteristics. This plurality of 
meanings attributed to the elderly suggests that old age itself does not carry 
a fixed meaning, but that alternative meanings have been coined. Even if 
the role of technology is explicitly mentioned only under “ageing well”, all 
definitions can be seen as framings of ageing and technology (A&T). We 
here discuss these framings individually and provide a summary in Table 2.
Successful Ageing
The concept of successful ageing or “optimal ageing” is credited to Baltes & 
Baltes (1990), who claimed that success or optimal ageing requires a mixture 
of “selection, optimisation and compensation” (Baltes/Baltes 1990: 2). The ex-
ample they gave is that of a famous pianist who, getting older, selects what to 
play, rehearses selectively, and plays “tricks” to compensate declining dexterity 
(Baltes 1997). In 1997, Rowe and Kahn provided a definition of successful 
ageing premised on the retention of functional capacities (Rowe/Kahn 1997: 
433). This definition has been criticised for placing too much emphasis on the 
physical, functional health of people, as a completely disease-free older age is 
unrealistic for most individuals (Bowling/Dieppe 2005).
Productive Ageing
Coined in 1985 by American gerontologists Butler and Gleason (1985), pro-
ductive ageing draws the attention to the contribution and the value of older 
persons in society and in the economy. Within the frame of this definition, 
both positive connotations of continuous engagement and more functionalist 
visions of later life are represented. More recent research in this area by 
Kaye, Butler & Webster (2003) has recognised sense of purpose in work 
activities in later life as central.
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Active Ageing
Sponsored in international forums and organisations such as the G8 (2000), 
mentioned earlier, developed and systematised in seven principles by the 
English gerontologist Alan Walker (Walker 2002, 2009), active ageing was 
introduced first as an incentive for adults to remain in the workforce for lon-
ger (European Commission 2005a). It was subsequently adapted to convey 
a more inclusive message, placing the rights of older persons at its centre 
(Moulaert/Paris 2013). As of the end of 2014, an Active Ageing Index pro-
vides a set of benchmarks to measure ‘the untapped potential’ of seniors 
across the 27 EU Member States and beyond (Karpinska/Dykstra 2014: 2).
Healthy Ageing
The term “healthy ageing” was promoted by the World Health Organisation as 
early as 1980 (Davey/Glasgow 2006). Originally informed by medical views on 
the incidence of chronic diseases and physical functional capacities, later defini-
tions underline behavioural and social factors of healthy ageing (Kaplan/Straw-
bridge 1994). One of the definitions refers to it as “the increase the number of 
healthy life-years (HLYs) lived without or with minimal functional limitation, 
disability or disease” (Robine/Mathers/Bone/Romieu 1993: 13). This framing 
has gained importance further to advancements in medical health technologies.
Active and Healthy Ageing
Arguably a decisive impulse to the emergence of the term “active and healthy 
ageing” was given by bio- and health gerontology studies (Fried/et al. 2001; 
Lafontaine 2009). This field of research investigates the physical mechanisms, 
notably the diseases that trigger physical changes in old age (Masoro 2006). A 
contemporary biogerontologist from the UK, Aubrey de Grey, is so convinced 
that ageing should be seen as a disease that he researches the possibility to “ad-
dress ageing just as effectively as we address many diseases today” (De Grey 
2006:66). This avenue of research has met with the criticism of Roger Scruton, 
de Grey’s countryman and historian. Scruton retorts that to equate old age to a 
disease is tantamount to turning all healthy people in unhealthy subjects by de-
fault. The next step is the creation of a health “thought police”: “If you pursue 
a life of risk-taking and defiance the thought-police will track you down. For 
a population of docile and loveless geriatrics is the telos of the welfare state”, 
Mantovani, Turnheim
237
he scorns (Scruton 2012: 434). These diverging views spring to mind reading 
the motto or objective of the EIP on AHA, mentioned earlier. In essence, the 
partnership on active and healthy ageing seeks to maximise opportunities for 
health in old age (European Commission 2011: 11-13). The goal “to add two 
healthy life years to the average healthy life span of European citizens” (that 
we could associate with de Grey’s view of old age as a disease) taunts the ques-
tion suggested by Scruton: if it is possible to add two healthy life years to the 
average healthy life span of European citizens, why should we do it?
Ageing Well
Over the last few decades, there has been a great increase in publications, par-
ticularly in popular media, magazines, books, television, etc. over what con-
stitutes a good old life. In the academic literature, the term ageing well evokes 
social models of quality of life (QoL). Bowling (2005) describes them as in-
vestigating the positive characters of what compounds to a good life: morale, 
satisfaction, happiness, well being, pleasure, social well being. These topics do 
not resonate in the EU policy discourse on ageing well (Commission of the Eu-
ropean Communities, 2007a) , which is less focussed on well-being, pleasure, 
happiness and satisfaction than it is on the visions of an active and productive 
old age at work, in the community, and at home. However, the Action Plan on 
ageing well devotes attention to the societal and ethical implications of using 
ICT to age well. In this document, we find a caveat stating that “when ethical 
concerns are ignored or not fully taken into account by the technology devel-
oped, they lead to a rejection by the older person and his informal carers and 
then constitute a barrier to market uptake” (European Commission 2007a, p. 
7). The same document advises that users should also have the right “to over-
rule or switch off the technology” and “to opt out completely from using the 
services, should they so wish”. Such rights”, it continues, “must be built into 
the services” (European Commission 2007a, para. 5.3.4.).
As anticipated, the plurality of framings suggests that old age itself does 
not carry a fixed meaning, but that alternative meanings have been coined. Out 
of this plurality, the “active ageing” narrative echoes in particular with the EU 
social and economic policy agenda on ageing societies. For our research on 
ageing and technology, the “ageing well” definition can be seen as an early fra-
ming. In it, we find the idea that using technology to age well must coexist with 
the recognition that some may opt out completely, and that they should be free 
to do so. After all, using assistive technologies services, to mention one appli-
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cation of ICT for ageing, means delegating at least a part of the process of care 
to a machine or to a third persons who is not present. Some may prefer not to.
The mediating, humble tone that we register in 2007 wanes in the other 
framing that is immediately relevant for our discussion. The objective that, in 
the year 2012, crowns the EIP on Active and healthy ageing takes for granted 
only the positive narratives of living longer lives active and healthy with 
ICT. Unlike ageing well, the active and healthy ageing is, as such, potentially 
divisive. The pace of technological advancements; the increasing number 
of older persons; the social and economic questions posed by demographic 
ageing (e.g., on resource allocation, justice between generations, care, etc.); 
the elevation of narratives of non conformity to the norm of ageing and dete-
rioration, all these factors suggest that the spat between de Grey and Scruton 
construed above may be not too far off the tables of decision makers.
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Table 2: Framings of Ageing – an Overview
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3. ethics in the euRopean goveRnance of ageing 
and technology: a Mapping exeRcise
In a seminal article of 1994, American gerontologist Harry Moody depicted 
“four scenarios for an aging society”:7 in the four scenarios, societies make 
choices concerning technology developments to invest in medical treatments 
to reimburse, eligibility and access to regenerative medicine, the limits of 
individual autonomy, as in cases of planned death decisions, etc. These 
choices, Moody warns, do not appeal only to procedural theories of justice 
or to bureaucratic decisions about the allocation of resources. Choices like 
these presuppose specific ideas about the meaning of later life: “Certain ideas 
about meaning and value – for example quality of life, successful ageing, 
or intergenerational solidarity”, states Moody, “are intrinsically problematic 
because they involve difficult philosophical questions about the purpose of 
human life” (Moody 1994: 59). “Public policy”, he contends, “can and must 
take seriously a variety of different ideas about a good old age” (Moody 
1994, ibid.). Taking seriously a variety of different ideas about a good old 
age is a sensible recommendation, also in the area of A&T. As already point-
ed out by Winner in 1980, “artefacts have politics”, which means that tech-
nological devices and systems contain possibilities for different ways of 
ordering human activities, of exclusion or inclusion (Winner 1980, p.134).8
7 |  The first scenario, prolongation of morbidity, relies on medicine and scientific 
developments to enable older persons to live longer as unencumbered as 
possible by old age diseases. The second scenario, compression of morbidity, 
presupposes an ongoing and carefully designed programme of health control 
to postpone any disease or chronic illnesses, until just before death. The third 
scenario, prolongevity, presupposes investments in the genetic potential of 
higher maximum life span; the fourth scenario is based on the assumption 
that the meaning of old age lies with the finitude of life, accepted not just as 
an individual choice, but as ‘a matter of collective policy’.
8 |  One of the many examples offered relates to the bridges built over the park-
ways linking Long Island and New York. Winner remarks that many overpasses 
are extraordinarily low. The reason for this is that they were built to specifi-
cations that would discourage the presence of buses, a means of transport 
normally used by poor people and Afro-Americans. This is an example of so-
cial-class bias and race-based exclusion embodied in artefacts.
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Starting from these premises, the second part of this contribution looks at 
European governance on A&T, narrowly defined as the actor configurations 
and procedures available in the EU to expose and address ethical questions and 
views on A&T. To identify the procedures available in the EU where ethics of 
ICT and ageing can be exposed and addressed, the concept of the EU-ETICA 
project is used here. This project asked how values are considered in research 
and technology developments policy (Stahl 2011; ETICA 2010). In particular, 
ETICA highlighted the role of policy in creating the “infrastructure for the de-
velopment of responsibility” (Stahl 2011: 152). Such a framework, according to 
Stahl and his colleagues, needs to be provided and must cover at least the three 
main areas of policy activity: 1) regulatory framework, 2) ethics observatory, 
and 3) stakeholders’ involvement and participation (Stahl 2011; ETICA 20109).
In our interpretation of ETICA’s recommendations in light of the specific 
issues at hand (Value Ageing 2013), the regulatory framework encompasses 
the international and European bodies setting rules, technical codes, standards, 
etc., that contribute to set the conditions for ICT for Ageing to develop and 
be deployed in living settings. The recommendation on ‘ethics observatory’ 
points at the role of experts. The role of knowledgeable and recognised experts 
is increasingly important in a context of institutionalised social roles and struc-
tures, specialisation of knowledge and rapid techno-scientific developments. 
In the area of research concerned with ethical issues in ICT for ageing, expert 
papers and position statements provide guideposts for collective reflection and 
debate around ethical dilemmas. Stakeholder involvement refers to civil so-
ciety and other stakeholders prepared to engage on a content level with the 
policy community as well as with the technical community (Stahl 2011). In the 
area of ageing and ICT, forums for stakeholders’ involvement are important to 
reflect the concerns and expectations that the elderly have towards technolog-
ical solutions purposefully developed for their benefit. The following section 
contemplates how stakeholders in the sphere of the EU concur to shape the 
direction of a European policy on ageing and technology. In the first section, 
we have referred almost exclusively to acts of the Commission.
9 |  The ETICA project was a research project on “Ethical Issues of Emerging ICT 
Applications” funded by the European Commission under the 7th Framework 
Programme (GA 230318). It ran from April 2009 to May 2011. ETICA’s main 
objective was to identify ethical issues of emerging technologies and their 
potential application areas in order to analyse and evaluate ethical issues 
arising from these. See http://www.etica-project.eu.
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Mapping the Actors and Networks relevant to A&T Policy 
in the EU
The following map presents an analytical map of the main stakeholders in-
volved in the process of policy development in relation to ICT for ageing, at 
EU level. The field denotes a relational space that encompasses private and 
public, European, and international actors and networks. As for any schemat-
ic representation, the map does not seek to be exhaustive.
The map is composed of the following main elements:
• The policy-making environment, sub-divided into areas, accommodates 
for the specialisation of actors according to function and/or interest;
• Policy actors (individual entities or compounded groups), represented by 
circles.
• Formal and/or informal networks, represented by hexagons, in which ac-
tors are involved to pursue interests and contribute to policy formulation. 
These can also be formal sittings where multiple views are represented, 
e.g. in the case of the European Parliament (EP).
• Each actor is linked to one or more networks. Solid lines represent links to 
working groups or departments, established by/in the central node. Dashed 
lines represent the most relevant formal and informal interactions. These 
links are indicative of what has been identified as major ties, rather than 
exhaustive. The filled arrows (e.g. from industry to other areas) represent 
pervasive forms of influence that cannot be mapped within this scope.
In the following, we discuss selected elements of the governance space of 
ICT and ageing that are of particular relevance to the incorporation of ethi-
cal concerns, with specific reference to the analytical categories offered by 
Stahl (2011).10
10 |  Deliverable D7.1 of the VALUE AGEING project offers a full description of the 
individual actors represented in this map (VALUE AGEING 2013).
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Figure 1: Actors and Networks involved in A&T Policy in the EU (adapted 
from VALUE AGEING, 2013: 24)
List of acronyms for Figure 1:
AAL: Ambient Assisted Living
CoE: Council of Europe
CoR: Committee of the Regions
DG CONNECT: Directorate General for Communications Networks, Content and Technology
DG EMPLO: Directorate General for Employment and Social Affairs
DG RTD: Directorate General for Research and Innovation
DG SANCO: Directorate General for Health and Consumers.
EC: European Commission
EDPS: European Data Protection Supervisor
EESC: European Economic and Social Committee
EGE: European Group on Ethics in Science and New Technologies
EIP AHA: European Innovation Partnership on Active and Healthy Ageing
EIT: European Institute of Innovation and Technology
EMPL: Committee on Employment and Social Affairs
ENVI: Committee on the Environment, Public Health and Food Safety.
EP: European Parliament
EPSCO: Employment, Social Policy, Health and Consumer Affairs Council
EIP on AHA: European Innovation Partnership on Active and Healthy Ageing
ERA: European Research Area
ESC: European Social Charter
FRA: European Agency for Fundamental Rights
G8: Group of Eight
IMCO: Committee on Internal Market and Consumer Protection
IPTS-JRC: Institute for Prospective Technological Studies Joint Research Centre
ITRE: Committee on Industry, Research and Energy
KIC: Knowledge and Innovation Community
MNCs: Multinational Corporations
OECD: Organisation for Economic Co-operation and Development
SMEs: Small and Medium Enterprises
STOA: Science and Technology Options Assessment
UN: United Nations
WHO: World Health Organization
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Regulation, Expertise and Stakeholder Participation in 
the European Governance of Ageing and Technology
Having mapped the actors and their respective networks, we now turn to 
discuss the most important actors, their interest in ageing and ICT, and their 
relation between each other in the three areas of governance mentioned in 
the previous section.
Regulatory Capacity
As discussed earlier, active ageing originates in the international context of the 
G8 of 2000, which licensed the ‘Turin Charter: Towards Active Ageing’ (G8 
2000). DG EMPLO took an active part in the Turin meeting. A dashed line in 
the map represents this relevant, informal, tie. Another dashed line links the EU 
Commission, notably DG SANCO, to the World Health Organisation (WHO) 
and its framework on active ageing (WHO 2002). A filled arrow, representing 
a pervasive form of influence that cannot easily be reduced to inter-agencies 
communication, connects the United Nations (UN) and the EU areas. As men-
tioned earlier, active ageing combines a “live longer-work longer” agenda with 
a more inclusive message, based on equality in access to ICT. In particular, 
the 2002 United Nations Madrid Action Plan (MIPAA) and the UN Economic 
Council of Europe (UNECE)’s Regional Implementation Strategy (MIPAA/
RIS 2002) emphasised the need for fair and equitable access to technology.
Formally, the EU agenda on A&T policy is based on action plans (2007), 
joint initiatives (AAL), and partnerships (the EIP on AHA) (Value Ageing 2013; 
Mantovani/De Hert 2010). The Commission, through its Directorates-General 
(DGs), plays a major role in setting the agenda for these initiatives, as these 
pertain to the Union’s shared competence in research and technology develop-
ments (Articles 179-190, TFEU 2009). In this field, the Commission has the 
power to launch policy initiatives in agreement with the Council of the Euro-
pean Union (EU Council). In December 2012, the Employment, Social Policy, 
Health and Consumer Affairs Council (EPSCO), adopted a resolution back-
ing the Commission agenda on active ageing and endorsed a list of nineteen 
‘Guiding Principles for Active Ageing and Solidarity between Generations’, 
a checklist for national authorities and other stakeholders on how to promote 
active ageing (Council of the European Union 2012).
The European Parliament (EP) plays an important co-decision role in 
A&T policy. A number of European Parliament committees are particularly 
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active in this area: the ITRE Committee (Committee on Industry, Research 
and Energy) followed the Ambient Assisted Living (AAL) initiative and 
dealt with information exclusion in the past; the ENVI Committee (Com-
mittee on the Environment, Public Health and Food Safety) was in charge 
of the EIP on AHA of behalf of the EP. Outside the formal decision making 
process, the EP includes ‘inter-groups’, i.e., informal forums for MEPs and 
civil society organisations (CSOs) on crosscutting themes and specific is-
sues. In the field of ageing, important forums are the Intergroup on Ageing 
and Intergenerational Solidarity and the Carers Interest Group.
In addition, two advisory bodies, the European Economic and Social Coun-
cil (EESC) and the Committee of the Regions (CoR) are active in outreach 
activities that involve regional and local authorities, the latter, and in providing 
advice and input from socio-economic operators and local authorities, the for-
mer (EESC 2012). Recently, in partnership with AGE Platform Europe (see be-
low), the CoR played an active role in the activities organised during the 2012, 
the ‘European Year for Active Ageing and Solidarity between Generations.’
Expertise
The European Group on Ethics in Science and New Technologies (EGE), 
the former Group of Advisers on the Ethical Implications of Biotechnology 
(GAEIB), is established under the presidency of the Commission (Plomer 
2008). EGE’s mandate is broadly defined as to cover all areas of the applica-
tion of science and technology, including ethical oversight in the allocation of 
funding to research activities under the Framework 7 programme and under 
H2020 (Commission Decision 2005/383/EC and 2010/1/). When research 
and technology developments raise ethical concerns, the European Commis-
sion can, at its discretion, ask for an opinion of the fifteen experts group; EGE 
can also act on its own initiative issuing ‘Opinions towards the Commission’. 
In any case, opinions have the status of non-binding ethical advice.
EGE has not issued any comprehensive opinion covering A&T. In its 
Opinion 26 of 2012 on the Ethics of Information and Communication Tech-
nologies, EGE underlined that “older people tend to face other obstacles such 
as cost, skills, disability access and attitude, as well as lack of awareness and 
understanding” (European Commission 2012: 50). There are other reports 
that are relevant to the elderly in the information society: in addition to Opin-
ion 26, Opinion 20 of 16 March 2005 on ethical aspects of ICT Implants in 
the Human Body is important (European Commission 2012).
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A relation similar to that linking EGE with the European Commission 
exists between STOA, the Science and Technology Options Assessment of-
fice, and the European Parliament. STOA’s task is to provide MEPs with 
advice and information on technology development (European Parliament, 
2012) and its research is often carried out in partnership with external experts 
(European Parliament, n.d.). The work of STOA is, however, less influential 
as compared to that of EGE in terms of the number of reports compiled, 
activities organised (e.g. seminars, consultations, newsletters), contacts with 
national ethical bodies, and visibility.
Since 2007, when the “ageing well” action plan was adopted, the EU 
commission has funded research about the ethical, social and psychological 
implications of technologies for ageing (SENIOR project, 2008). The primary 
objective of these projects has been the creation of appropriate framework 
conditions conducive to the uptake of ICT for ageing. “When ethical concerns 
are not addressed properly”, warned the Commission in the 2007 Ageing Well 
in the Information Society Action Plan, “they lead to a rejection or low up-
take of technology solutions” (European Commission 2007a: 46 and 2007b). 
Among its activities, the Institute for Prospective Technological Studies Joint 
Research Centre (IPTS-JRC) in Seville focused on the economics of ICT for 
long-term care and on training and educations in e-skills (Cabrera/Malanows-
ki 2009). Similarly, the European Institute of Innovation and Technology 
(EIT), through its Knowledge and Innovation Community (KIC) on innova-
tion for healthy living and active ageing (created in 2014), aims at fostering 
cooperation between research centres, industries, and private and public ac-
tors interested in adopting technological solutions for ageing societies.
Participation of Stakeholders
The EU, and in particular the European Commission, has a long track record 
of practice in involving a wide range of stakeholders to discuss key issues 
and to share ideas. EU officials, in particular Commission officials, meet rou-
tinely with representatives from industry, trade unions and academia trying 
to agree on a joint course of action. The EU’s relations with stakeholders is 
often criticised for who gets included and who does not, and who sets the 
agenda (Kutay 2014; Cooke/Kothari 2002; McLean 2011).
Our research indicates that business and industry have a prominent role 
in networks such as Ambient Assisted Living (AAL) and the European Insti-
tute of Innovation and Technology (EIT) Knowledge and Innovation Com-
Mantovani, Turnheim
247
munity (KIC), mentioned earlier. Large industry representatives also appear 
to be significantly involved in drafting EU level policies (Europa 2013).
‘Non-commercial interest groups and actors’ include groups corresponding 
to generic categories, such as consumer networks, age networks, patient net-
works, carer networks, and professional associations. For reasons of space, we 
can only point to the marginal role of older persons’ associations and carers in 
the field of A&T. To our knowledge, AGE Platform Europe11 is the only organi-
sation that plays an active role in the context of A&T. AGE Secretariat is part of 
the high level steering committee of the EIP on AHA, and its members are con-
sulted and reactive in issuing opinions and providing advice to the Commission 
in areas such as accessibility and remote monitoring systems for long-term care.
4. conclusion – Questa e Quella. the need of 
MoRe attention to suBsidiaRity?
This chapter originated in a research project funded by the EU, VALUE 
AGEING, in charge of studying the incorporation of European fundamental 
values in ICT for older persons or ageing and technology. The chapter has 
provided a historical review of EU policies on A&T, and directed attention to 
the main normative framings of ageing, their diversity and main advocates. 
These reviews led to a consideration of the actors and networks contribut-
ing to shape EU policies in this area – literally through the elaboration of a 
“map”. The mapping exercise put into perspective three areas of EU gover-
nance as providing different avenues for collective decisions in the area of 
technology developments and research: regulatory capacity, expertise, and 
participation of stakeholders. We expect this map to provide useful reference 
and tool for the positioning of decision-making in this area.
The chapter has showed that the European Union is active in developing 
policies that attempt to combine technology, innovation and new ways of 
cooperation in the context of ageing societies. EU actors, committees and 
projects are also active in addressing the ethical questions and considerations 
that emerge from the encounter of technology and ageing. As the regulatory 
11 |  As stated on their web-site, AGE Platform Europe is a European network 
of more than 150 organisations of and for people aged 50+ representing 
directly over 40 million older people in Europe. http://www.age-platform.
eu/about-age.
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and expertise sections suggest, the EU Commission currently plays a central 
role in A&T policy; it also seems to play a large role in framing the questions 
that should or should not attract ethical consideration.
One of the questions that arise at the end of this contribution wholly cen-
tred on the EU level is whether ethical considerations in A&T –the question 
could be extended to other areas where the EU intervenes such as biotech-
nology (Tallacchini 2009) – pertain to the supranational domain. This would 
justify the pro-activeness of the Commission over member states and lo-
cal communities. For the European Group on Ethics and New Technologies 
(EGE), mentioned earlier, cultural differences can coexist with a common 
core of fundamental values, enshrined in the EU Charter of Fundamental 
rights. According to others, for instance, Tallacchini, “ethics and cultural 
values are regulated on the national level and follow the principle of subsid-
iarity” (Tallacchini 2009, p.288). The national level and the principle of sub-
sidiarity have been beyond the scope of this chapter – which has chiefly dealt 
with actors and processes involved at European level. There is an opportu-
nity for further research in this direction. Indeed, there is arguably an urgent 
need to hear and learn from practices and experiences from the local level.
The analytical review offered in this contribution suggests that old age is 
adroitly construed as a risk. The consequences and associated uncertainties of 
ageing, so to speak, come with the suggestion that there are boundaries to an 
active life, which are seen as a risk to be overcome or mitigated. The eventuality 
of ageing – which is, in fact, a certainty, but more a matter of timing and qual-
ification – is painted in dim colours that, we are being told, technology could 
help address through more control (e.g. via lifestyle changes) and precautionary 
measures. But, if advances in technology and science are portrayed as a hopeful 
promise, they do not automatically entail commensurate gains in the effective 
policy responses to complex social, economic and health problems which also 
occur in ageing (Jasanoff 2009). In this contribution, regulatory capacity, ex-
pertise, and participation of stakeholders have been introduced as the three legs 
of a governance approach that, far from being a solution, draw attention to the 
fact that framings and policy decisions on technology developments, however 
benevolently introduced, presuppose different ideas of later life – that should 
themselves be open for discussion and co-construction (particularly in their as-
sociated normative aspects). The coexistence of regulatory capacity, expertise 
and participation provides, in theory, a space for recursively (re-)considering 
and (re-)negotiating ethically-informed decisions in a domain characterised by 
the double uncertainties of prospective technological change (ICT) and emerg-
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ing socio-cultural values (related to ageing societies). In practice, however, 
there are limitations inherent to the approach put forward by the EU that invites 
us to mobilise the national, regional, and local levels (subsidiarity).
One relevant limit of the current EU approach is linked to the representation 
of older persons. Representation quite literally refers to play on stage, to be an 
actor playing a role. Those who represent, e.g., interest groups, parliamentary 
groups, etc., may hold different views than those whom they represent. While 
official representatives are powerful players with privileged access to forums 
of decision-making and contestation, many social actors lack this access and 
power. Out of these social actors, furthermore, the frail or the poor are the 
least represented because they currently exercise very little political clout and 
agency. Citing the example of nursing homes in the United States during the 
1950s, anthropologist Athena McLean (2011) reminds us that in the past policy 
solutions for ageing problems “have often been driven by the interests of the 
most powerful stakeholders over the wishes of the vulnerable persons who are 
most directly affected by the solutions” (McLean 2011: 323). “Today”, she 
continues, “the e-solution that has been embraced to promote digital access 
and independent living of older persons has similarly been crafted mainly by 
stakeholders in positions of power” (McLean 2011: 323). In order to mend 
the representation asymmetry, the EU policy on ageing and technology should 
open the door to practices and experiences springing from the interactions of 
laymen elderly with technology. The reference sites and the action groups pro-
moted by the EIP on AHA can be saluted as a positive development in the 
right direction. It remains to be seen whether these experiences will be able to 
critically address the legitimacy and ethical acceptability of political objectives 
of today’s EU active and healthy ageing agenda.
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Ageing and Technology Decision-making: 
A Framework for Assessing Uncertainty
Ciara fitzgeraLd and frédériC adam
1. intRoduction
We are living in an innovation age challenged with increasing complexity of 
decisions in all aspects of society. Such ICT innovations, advancing at an un-
precedented rate, demand a sophisticated policy response to assess the impact 
of the rapid technological advances on society. We are keen to investigate the 
different types of uncertainty facing policy makers in the context of ICT inno-
vation and the Ageing Society. This study provides a wide-ranging analysis of 
European policy relating to telecare and telemedicine. The purpose of our stu-
dy is to explore policy measures related to telecare and home-based teleme-
dicine in the European countries represented by a consortium of 14 European 
countries.1 This case is of interest as European countries are challenged with 
an ageing population. Specifically, between 2000 and 2050, the proportion 
of the world’s population over 60 years will double from about 11% to 22%. 
The absolute number of people aged 60 years and over is expected to increase 
from 605 million to 2 billion over the same period. The world will have more 
people who live to see their 80s or 90s than ever before. The number of people 
aged 80 years or older will have almost quadrupled to 395 million between 
2000 and 2050. Indeed the probability of needing care increases with age. 
Less than 1% of those younger than 65 years need long-term care, while 30% 
1 |  PACITA is a four-year EU financed project under FP7 aimed at increasing the 
capacity and enhancing the institutional foundation for knowledge-based 
policy-making on issues involving science, technology and innovation, mainly 
based upon the diversity of practices in Parliamentary Technology Assess-
ment (PTA).http://www.pacitaproject.eu/
258
of the women aged 80 years or over use long-term care services, on average 
across the OECD (OECD 2011). In light of these trends, recent innovative 
developments in technology have produced ICT devices to address the many 
challenges in supporting elderly people.
Information and communication technology (ICT)-based care technolo-
gies include real-time audio and visual contacts between patients and caregi-
vers; embedded technologies such as smart homes, clothes and furniture to 
monitor patients inside and even outside their homes; electronic tagging of 
dementia patients and more biotechnological innovations, such as implants 
and devices for chronic disease monitoring. These technologies cover a wide 
range of innovations, from those already functioning to those that are pro-
spective and theoretical. They provide health care and enable elderly people 
to maintain their autonomy and allow them to live independently for a longer 
period of time. These technologies are subsumed under the term telecare. 
However as well as the positive benefits, theorists are speculating on the 
social and legal risks of telecare, specifically regarding the issue of techno-
logy failure and the onus of responsibility, be it the users or the providers 
of the technology (Percival/Hanson 2006). It is worth noting the intention 
of this chapter is not to determine the ethics of telecare. Rather, this chapter 
supports the call by Yanga/Zhiyong Lan (2010) for the need for further study 
to facilitate our understanding of efficient policy making for how technology 
can address the challenges of the Ageing Society.
Given that telecare technologies is a ripe area of innovation which will 
have positive and potentially challenging societal implications, our research 
objective is to explore the different types of uncertainties for policy makers 
addressing how technology can address the challenges of the Ageing Socie-
ty. We situate this study against the backdrop of ‘responsible innovation’, a 
growing scholarly appreciation that the advancements in ICT should be posi-
tioned within a societal context focused on the future consciousness of social 
well-being. Responsible Innovation is recognised to be a dynamic concept 
enacted at multiple levels and is forecasted to feature on the political agenda 
in the coming years. The term Responsible Innovation is defined as “taking 
care of the future through collective stewardship of science and innovation 
in the present” (Stilgoe/Owen/Macnaghten 2013: 3).
Our study contributes to this paradigm as it explores policy makers’ re-
sponse to telecare innovation and explores to what extent policy is considering 
the opportunities and challenges of telecare within the context of the aging so-
ciety wellbeing. Within this agenda of ‘Responsible Innovation’, our chapter 
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will outline how decision support can facilitate better technology assessment 
processes, which are needed to manage innovations in ICT to address the 
Ageing Society. The rest of the chapter is organised as follows. The next sec-
tion presents the literature review focusing on how technology can address 
the challenges of the Ageing Society and decision support. Following this, 
we outline the methodology, then the findings, followed by a discussion of 
the findings before concluding with outlining implications for policy makers.
2. liteRatuRe Review
ICT Policy Making
ICT policy making is a much studied area for scholars, as countries grapple 
with new innovative technologies and question their impact. Governments 
are challenged to scientifically assess societal, ethical, legal and economic 
aspects of technology. However, Delvenne et al. (2011) argues uncertainty is 
no longer contained within modern structures of policy making. Specifically, 
they argue the current challenge for policy makers is to accommodate the 
uncertainty and dynamics of patterns to offer the decision- making process “a 
context-determined and temporally limited orientation for action that makes 
learning through experience possible” (Delvenne et al. 2011: 18). Further-
more, no discussion on such complex decision making is meaningful without 
a discussion of the limitations which apply to human decision making, as de-
scribed by Simon under the term of bounded rationality (March/Simon 1958).
Scholars argue under conditions of bounded-rationality, decision mak-
ers seemingly “do what they can” or in some cases, “make-do”. To further 
complicate matters, when contemplating boundaries in ICT policy decision 
making, traditional boundaries are not imposed, but constructed, bargained, 
negotiated and appropriated by stakeholders (Delvenne et al. 2011). We 
speculate such boundary-less domains can result in ambiguity of decision 
making within a fluid environment. Policy makers need to urgently respond 
to demands of citizens to engage more pro-actively in policy decisions that 
heavily concern particular stakeholder groups and citizens (Wimmer et al. 
2012). We question if policy makers as decision makers in such fluid envi-
ronments are indeed ‘muddling through’ according to Lindblom (1959). If 
so, we propose a decision support lens which can make a potentially power-
ful contribution and will provide recommendations of real pragmatic value 
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for policy makers. Our study will address the need for more clearly defined 
and systematic theoretical and empirical studies to facilitate our understand-
ing of efficient policy decisions (Yanga/Zhiyong Lan 2010)
Decision Support
We propose a decision support lens will help improve the quality of decision 
making for policy makers addressing telecare technology. Decision support 
systems can be effective in multiple environments for a range of uncertain-
ties. Following Alter, one should explore how decision support can be pro-
vided when considering the feasibility of Decision Support Systems (DSS). 
Alter (1992, 2004) has repeatedly pointed out that the development of DSS 
was secondary to the objective of improving the quality of decision making, 
calling for a focus on decision support rather than decision support systems. 
To provide decision support, one should concentrate on developing an over-
all system of decision making which is based on evidence and supported by 
expert advice. The use of DSS in a political context can be problematic as 
studies found that the inherent rationality of the DSS was in conflict with 
how participants usually make decisions as well as with the political process 
(Andersson/Gronlund/Astrom 2012). For an in depth analysis of DSS and 
a framework for the classification of DSS usage across organizations see 
Adam et al (1998). We are keen to further explore the feasibility of DSS in a 
policy making context for how technology can address the challenges of the 
Ageing Society. We argue policy decision making for how technology can 
address the challenges of the Ageing Society addresses a number of catego-
ries of uncertainty (Earl/Hopwood 1980). Specifically policy making for ICT 
innovation considers the following:
• Uncertainty about the mechanics of technologies – the what question
• Uncertainty about their impact – the who and how questions
• Uncertainty about societal preferences – the why questions
Earl and Hopwood (1980) have theorised on the nature of uncertainty and, 
leveraging Thompson and Tuden (1959), they have distinguished uncertainty 
about the cause and effect relationship versus uncertainty which relates to 
the preferences of the stakeholders. Silver (1991) also proposes a reflection 
on the difference between guidance underpinned by information and guid-
ance aimed at prescribing choices, which he respectively labels informative 
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decisional guidance and suggestive decisional guidance. In general, DSS 
applications must rely on the existence of clear modelling and reasoning to 
underpin the optimisation algorithms that are being applied. DSS are appli-
cable to all types of stakeholders, both managerial and non managerial and 
are used to support fully structured problems where it is possible to specify 
algorithms or decision rules that allow the problem to be found, alternative 
solutions to be designed and the best solution to be selected (Adam et al. 
1998). The key issue is therefore whether societal decisions in the area of 
ICT lend themselves to the development of what Earl and Hopwood (1980) 
term answer machines and what happens when the level of uncertainty and 
ambiguity involved means that the provision of the answer machine can po-
tentially compromise the ability of policy makers to make the right choic-
es. Earl and Hopwood (1980) have warned against trying to hide the true 
complexity of societal problems (focusing on developing DSS), rather than 
embracing it (focusing on improving the quality of decisions). Where as-
sumptions are made about the future, or where consensus has not yet arisen 
in an organisation or society, decision support should not provide artificially 
complete ready-made answers and should, instead, promote judgment and 
dialogue amongst stakeholders. Although the concept of decisional guidance 
may appear intangible, Earl and Hopwood’s (1980) recommendations pro-
vide tangible avenues for analysing decisional guidance in terms of its fit 
with the problems facing policy makers. We propose therefore that certain 
societal problems with a given technology can lead to suggestive guidance, 
whereas others cannot and should not, given the state of development of 
policy-makers’ understanding or the absence of a clear societal consensus. 
This has clear implications for the type of dialogue which must take place 
in society in relation to different types of innovations. This chapter explores 
policy making in the area of telecare technology as an example of ICT inno-
vation and considers how DSS can support policy making, be it as suggestive 
guidance or otherwise.
3. Methodology
The methodology utilized in this study is an in-depth case study approach of 
European response to telecare policy. The case-study method has been wide-
ly recommended for study areas that are not yet well understood and lack for-
mal theories (Yin 2009). It is particularly relevant for our study as there are 
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very few studies on the actual use of DSS in a political context (Andersson/
Gronlund/Astrom 2012). It has also gained particular popularity in the public 
policy literature because of ‘the depth and richness’ the result can provide 
for enlightened public policies (Silverman 2013). Since ICT innovation and 
decision support is a comparatively new and underexplored policy issue, a 
case study approach can provide rich context-dependent knowledge to assist 
policy-making. The fourteen countries in the study were Austria, Belgium, 
Bulgaria, The Czech Republic, Denmark, Germany, Hungary, Ireland, Lithu-
ania, Norway, The Netherlands, Portugal, Spain and Switzerland. The selec-
tion of countries signifies the participating partners in a FP7 funded project 
called PACITA and represents Europe as our case study. The categories used 
to capture consistent data on each country, were as follows: Definitions, Na-
tional Demographic Trends, National policies, Policy Enablers, Policy Enac-
tors, Actor Involvement Incentives, Service Providers, Technologies in use, 
and a Risk Analysis. The choice of categories for inclusion were grounded 
in relation to its practical purposes following recommendations by studies 
analyzing and comparing how technology can address the challenges of the 
Ageing Society (Ishmatova/Thi Thanh Hai 2013).
Specifically, we explored the definitions used in policy documents in the 
14 European countries in the study. Then, we assessed demographic condi-
tions. Next, we examined specific national policies. Following this, we in-
vestigated the key actors involved. We categorized them as policy enablers 
and policy enactors. On consultation with national experts, there appears to 
be many risks, but these are not recognised in policy discussions thus far. Ex-
tensive desk research was conducted for each country. To complement this, 
policy experts were contacted for additional information that was not easily 
accessible via secondary sources. The richness of information differed from 
each country; however, this is not problematic as it reflects their differing lev-
els of policy sophistication in the area of telecare. Therefore, there are some 
apparent nuances in the approaches but this adds to the complexity of the 
findings. For the purpose of this study, relevant legal and policy documents, 
government publications and scholarly literature were examined, document-
ing developments up until September 2013. Documentary search and anal-
ysis were complemented by a series of semi-structured in-depth interviews. 
Finally, we held a workshop with key experts to validate our results, which 
led to further relevant analysis as outlined in the following section.
It is worth noting that the purpose of the chapter is not to compare and 
contrast national approaches to telecare but indeed to explore how the chal-
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lenge of ICT and the ageing society can be addressed using DSS. Therefore, 
we present the findings at an aggregate level rather than individual and offer 
examples to best represent the nuances in the richness of the data. We will 
present the findings in the form of the key questions following Earl and Hop-
wood (1980) framework that can be addressed using a DSS.
4. case study
The primary function of telecare technology is to address the challenge of 
an ageing population. Our study revealed there are a number of common so-
cietal challenges that emerged from our analysis. Specifically, the countries 
in our study are challenged with a significant increase in life expectancy, 
an increase in senior citizens suffering from dementia and other age related 
illnesses, rising cost of care of senior citizens and an increased demand for 
independent living solutions. In light of such challenges, policy makers are 
exploring emerging technological advances in telecare and telemedicine to 
offer solutions. However, the technologies are not an exclusive panacea for 
the aforementioned challenges and indeed pose responsibilities for policy 
makers with regard to uncertainty over cause and effect of the innovative 
technology. The findings provide a basis for commentary and serve to pro-
mote awareness of the policy status in telecare in Europe, as represented 
by the European countries in our study. We present the findings following 
the categories of uncertainty, presented in the literature review. Specifically, 
we discuss uncertainty about the mechanics of technology, uncertainty about 
their impact and uncertainty about societal preferences.
Uncertainty about the Mechanics of Technologies – the What Question
Our findings reveal common interpretations of telecare and telemedicine 
are used in national documents; however, they are used interchangeably in 
many contexts. There are a number of interrelated concepts such as Ambi-
ent Assisted Living, eHealth, Assistive Technology, ICT in Health, Welfare 
Technology and Telehealth. Such level of uncertainty is not conducive to 
effective policy making. European policy makers need to determine a defini-
tive understanding of what telecare technology is. Furthermore, there are dif-
fering levels of sophistication regarding the formulation and implementation 
of telecare policy. Firstly, there is difference in timeline in the adoption of 
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telecare policy. For example, 1993 was the earliest policy initiative in Austria 
whereby a tax funded long-term care system that is independent from income 
was introduced. Since then, all countries in our study have documents ref-
erencing telecare, or equivalent but to varying levels of comprehensiveness. 
For example, the policies are at various levels of a continuum concerning 
frameworks for security and strategies for encouraging adoption. We argue 
some countries are proactive in seeking opportunities for encouraging the 
development of telecare, whilst others are reactive and seek only to fulfil the 
minimum requirements of regulation. The following are areas of uncertainty 
about the mechanics of technologies that arose from our analysis.
• What is telecare technology?
• What are the best policies to encourage the development of telecare?
• What are the regulatory requirements?
Uncertainty about their Impact – the Who and How Questions
Our findings reveal evidence of fragmented, uncoordinated decision-making 
and implementation in the telecare domain with no central responsibility for 
policy making in all countries in our study. Specifically we addressed Policy 
Enablers, a categorization of actors responsible for the formulation of tele-
care policy and Policy Enactors, a categorization of actors responsible for the 
implementation of telecare policy.
In the category of Policy Enablers, our findings highlighted a surge in the 
number of government departments getting involved in the telecare domain. 
For example, the Ministry of Health, the Ministry of Social Affairs, and the 
Ministry of Industry and Employment were all recognised to play a role in 
some aspect of telecare, in various countries. Due to the various groups in-
volved, we can deem telecare policy to be a complex policy making subject. 
To add to the complexity, there is also an additional dimension of regional 
versus national policy, for example in the case of Belgium. We argue there 
is no single group taking responsibility for the formulation of telecare policy 
and this can be deemed a weakness.
In the category of Policy Enactors, our findings reveal there is a mix of 
non-profit, voluntary, and non-governmental agencies involved. For exam-
ple, there are age action groups, charitable organisations, age support groups. 
Their roles are varied and include raising awareness, and dissemination of 
research. Similarly, we argue there is a sense of unaligned discourse in the 
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implementation of policies relating to telecare. When researching telecare 
service providers, we found private firms to be dominant in both service and 
product offerings. It is also a space that lends itself to innovation for new 
companies. There are a growing number of startups in the telecare field and 
it is particularly common area found among spinouts from universities. We 
propose this may be due to the large funding programmes such as FP7. An 
example of such a university spin out is Technology in Healthcare, spun out 
from Bangor University in 1998 in Wales, which was responsible for TED, 
The Electronic Doctor, and a number of other smart sensor products.
Another, particularly interesting case is the Hagen Committee in Nor-
way. This is a national program for municipal innovation in care where 1% of 
care services budget is allocated to Innovation in the form of a Private public 
partnership. The implication of such an initiative encourages dedicated in-
novation in a particular phenomenon and has a largely positive contribution 
to the innovative capabilities of SMEs and start-ups seeking to develop their 
technology for the ageing society.
However, other countries have yet to formalize initiatives to encourage 
innovation between private and public institutions. This is an area that could 
be further explored. The following are areas of uncertainty about the impact 
that arose from our analysis.
• Who should be responsible for the formulation of telecare policy?
• Who should be responsible for the implementation of telecare policy?
• How can public- private partnerships encourage advancement of tele-
care technology?
Uncertainty about Societal Preferences – the Why Questions
Surprisingly, the societal preferences of telecare were largely absent in na-
tional telecare policy documentation. At the workshop with experts we were 
engaged in an interesting discussion on the risks associated with telecare. 
Here, several types of risks were identified, including Privacy Risk, Social 
Risk, Technology Risk, Legal Risk and Financial Risks. The most common 
privacy risks were concerned with legal rights and ethical considerations 
not being fully addressed by policy makers. The social risk of isolation was 
considered and the question of forced or voluntary participation was raised. 
Such an issue has serious implications on the societal fabric of a country and 
should be considered at a national level.
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The technology risk of how to secure data storage and transmission of 
sensitive health data were identified. Such an issue is not exclusive to tele-
care as indeed Big Data is a term today that impacts all areas of technology 
and society including social media data, location data generated by smart 
phones and other roaming devices, public information available online and 
data from sensors embedded in cars, buildings and other objects.
Also the polarized dilemma of technology driven innovation versus user 
need innovation was questioned and the ramifications of this debate for poli-
cy making. Whether technology should be driven by societal need or techno-
logical capability is an issue policy makers need to address.
Legal risks were also articulated; specifically the medical responsibility 
was questioned in the technology versus practitioner onus of responsibility 
debate in the time of malpractice. The legal risk of the lack of legislation and 
regulation in this space was also recognised. Finally, the financial risk was 
discussed as to the question of who is responsible for the costs of the telecare 
technology. The following are areas of uncertainty about the societal prefer-
ences which arose from our analysis.
• Why telecare risks are not being discussed at policy level?
5. iMplications of ReseaRch
As evident from our multiple country study, decision making regarding tele-
care policy is a fragmented, challenged process, with differing levels of so-
phistication. Our interest lies in decision support as a provision to holistic 
policy making in telecare to address the grand challenge of ageing. We argue 
policy makers, when challenged with policy making in how technology can 
address the challenges of the Ageing Society are suffering from a crisis of le-
gitimacy as evident from the different types of uncertainty. As articulated by 
Kovisto et al. (2009: 1164), innovation processes have shifted from ‘the posi-
tivist and rationalist technology-focused approaches towards the recognition 
of broader concerns that encompass the entire innovation system, including 
its economic, social and economic perspectives’.
As there are nuances among countries in their policy efforts, we argue deci-
sion support can frame the uncertainty over preferences and reduce uncertainty 
over cause and effect. Carter and Bélanger (2005) argue government agencies 
must understand the factors that influence citizen adoption of innovation. Their 
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findings indicate that perceived ease of use, compatibility and trustworthiness 
are significant predictors of citizens’ intention to adopt technology.
Similarly, other studies highlight trust as the key success factor in technol-
ogy acceptance of multi-criteria decision-support systems in the case of high 
impact decisions (Maida et al. 2013). We advance this argument and argue 
decision support can help promote judgment and dialogue with citizens thus 
providing rich material. In support of our argument, Rose and Grant (2010) 
argue that involvement from all stakeholders, including citizens of various 
ICT means and capabilities is a requisite for successful implementation.
We propose a research agenda to explore further decision support mech-
anisms to support how technology can address the challenges of the Ageing 
Society. We propose a number of implications are to be considered as evident 
from the findings of our case study of European telecare policy. As shown in 
our case study, none of the 14 countries have a dedicated policy for telecare. 
Whilst all recognize their national demographic trends demand a telecare 
response, there are a wide variety of responses in how each country in our 
study are engaging with telecare policy. A decision support response can 
frame the uncertainty and present suggestive decisional guidance following 
Earl and Hopwood (1980) recommendation, thus instilling trust and legiti-
macy in the policy making process.
Our findings recognize the challenge of applying a DSS to a decision in 
complicated and contested matters such as the use of technology in the aging 
society yet we support a DSS offering of suggestive guidance with the fol-
lowing two caveats. Firstly, policy- makers need to understand the clear soci-
etal consensus, and secondly, where assumptions are made about the future, 
or where consensus has not yet arisen in society, decision support should not 
provide artificially complete ready-made answers and should, instead, pro-
mote judgment and dialogue amongst stakeholders (Earl/Hopwood 1980).
Furthermore, decision support can increase integrity and honesty in poli-
cy decisions, two vital components to the success of transformation of policy 
making for technology innovation. Public sector values are the foundation 
from which the idea of genuine transformation ultimately derives (Bannister/
Connolly 2014). The second implication of a decision support framework 
will promote a sense of action thus ensuring a sense of positivity about how 
technology can address the challenges of the Ageing Society policy decision 
making. The final implication will translate a respect for the citizen. Decision 
support for policy making in ICT innovation will support moving beyond 
a utilitarian and unidirectional approach to technology, thus fostering en-
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gagement through institutionalization of citizen engagement and debate on 
contentious issues in ICT through increased transparency in the outcomes of 
decisions (Evans/Campos 2013).
6. concluding coMMents
The chapter will be of interest to Aging Society scholars, policy makers, and 
society in general as we explore a framework for assessing uncertainty in 
ageing and technology decision-making. Specifically, our study provides a 
picture of the uncertainty in policy making relating to how technology can 
address the challenges of the Ageing Society, and lends itself to further study 
of how decision support can frame uncertainty. We have considered 14 coun-
tries and their policy approaches to telecare. We suggest that contemplating 
decision support will frame uncertainty and deliver a number of implica-
tions, including legitimacy of policy, infer a sense of action and deliver a re-
spect for the citizen. Our framework supports the feasibility and desirability 
of shaping and steering decision support in how policy-making can influence 
technology to address the challenges of the Ageing Society.
We believe that the framework we developed in this study is a significant 
development of previous work in the DSS area. In particular, our framework 
suggests that focusing on the role of DSS in ICT policy making is, poten-
tially at least, a much richer vein for DSS research than focusing on specific 
types of problems or individual decision support systems.
Our study also contributes to the growing area of interest of Responsible 
Research and Innovation. Citizens, policy makers and funding agencies are 
seeking an assurance of responsibility when introducing innovation to so-
ciety. DSS can offer a validity and transparency to decisions in contentious 
areas of innovation.
Further research should attempt to verify that, as policy makers use DSS 
applications to support their ICT and Ageing Society problem solving, their 
knowledge of these problems increase to such an extent that these problems 
become increasingly specifiable for the national context. Longitudinal stud-
ies of DSS usage could give a more accurate indication of the extent to which 
ICT and the Ageing Society challenges can be addressed from the implemen-
tation and refinement of decision support applications.
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Aging and Technology: What is the Take 
Home Message for Newspapers Readers?
gregor WoLBring and BousHra aBduLLaH
1. intRoduction
Worldwide the number of older persons will exceed the number of young 
persons in 2050 (United Nations Department of Economic and Social Affairs 
Population Division 2012; United Nations Department of Economic and So-
cial Affairs Population Division 2001), a development seen to impact many 
aspects of life including the equity and solidarity within and between gener-
ations (United Nations Department of Economic and Social Affairs Popula-
tion Division 2001). Various documents suggest actions that have to be taken 
for ensuring a positive environment for aging (Second World Assembly on 
Ageing 2002; World Health Organization 2002): ageism, the negative social 
treatment experienced because of one’s age, is discussed extensively as a 
threat to aging well (Angus/Reeve 2006).
Technologies have long been identified as having an impact on aging 
and the elderly: as early as 2002, the Political Declaration and Madrid Inter-
national Plan of Action on Ageing states in its introduction that one should 
focus on “realizing the potential of technology to focus on, inter alia, the 
individual, social and health implications of ageing, in particular, in devel-
oping countries” (Second World Assembly on Ageing 2002: article 12). It 
highlights the existence of technologies that can be used to promote inde-
pendence, to bring people together, to reduce marginalization, loneliness 
and segregation between the ages, and to generate positive socioeconomic 
changes. It questions the lack of access to these technologies by many old 
people and asks as an action item for “measures that enable older persons 
to have access to, take part in and adjust to technological changes should 
therefore be taken” (Second World Assembly on Ageing 2002: article 38).
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The impact of technologies on aging and the elderly is also reflected in 
the amount of academic work generated on the topic1. Academic inquiries 
into technologies are, among other issues, linked to innovation and consum-
erism within a framework of aging (Peine et al. 2014), ageism being the 
negative treatment of people based on their old age (Cutler 2005); intergen-
erational equity (Binstock 1992); intergenerational justice (Gusmano/Allin 
2014); intergenerational cooperation (Heath 2013); active aging; design of 
next generation portable supporting devices (Chan et al. 2014) and aging in 
place (Peek et al. 2014). As to specific technologies, two recent additions to 
the technology and aging discourse are the fields of social robotics – with 
application ideas ranging from health care to being companions for the el-
derly (Flandorfer 2012; Heerink et al. 2010; Wolbring/Yumakulov 2014; 
Yumakulov et al. 2012) – and home care technology, where the envisioned 
applications range from monitoring the elderly to the ability of the elderly to 
self-care (Berridge et al. 2014; Wolbring/Lashewicz 2014).
Although academics are intensively engaged with the topic of aging and 
technology, how does the public gain access to this knowledge – given that 
most academic literature is not physically accessible to the public? Even if 
such information is available, how can the general public know what key-
word to use in an internet search engine to find the data if they are not ex-
posed to the keyword (Wolbring et al. 2012)? Distribution of knowledge 
through printed media is seen as an essential part of enabling social par-
ticipation (Nord 1988) and sustaining political freedom and a stable social 
order (Weinstock Netanel 1996). Media often set discussion agendas for so-
cieties and create the boundaries within which debate takes place (Tynedal/
Wolbring 2013; Wallack 1990). Various aspects of newspaper coverage of 
aging have been studied, such as the portrayal of aging and the elderly (Bu-
chholz/Bynum 1982; Matcha/Sessing-Matcha 2007), elder abuse (Mastin et 
al. 2007), successful aging (Rozanova 2010), nursing homes (Miller et al. 
2012), constructing aging (Fealy et al. 2012), Alzheimer (Kang et al. 2010), 
attitudes towards aging (Hubbard et al. 2009), the elderly in the workforce 
(Powell 2013), construction of the subject of care (Weicht 2013), aging and 
healthcare spending (Gusmano/Allin 2014), and the visibility of the 2002 
World Health Organization report Active Ageing: a policy framework and 
1 |  Google scholar, a database covering academic work, generated 1,950,000 
hits with the keyword combination of ‘elderly’ and ‘technology’, 2,070,000 hits 
with ‘aging’ and ‘technology’, and 652,000 hits with ‘ageing’ and ‘technology’.
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the 2010 Toronto Charter for Physical Activity: A Global Call for Action 
(Abdullah/Wolbring 2013).
As to the coverage of technologies in relation to aging and the elderly, 
one article assessed the quality of newspaper medical advice columns for el-
derly readers (Molnar et al. 1999). However, no analysis of how technologies 
as a whole are covered by newspapers in relation to the elderly and aging 
could be found. We therefore investigated the discourse around technology 
and aging and the elderly in two Canadian newspapers; one with national 
reach (The Globe and Mail) and one with local reach from the Canadian 
province of Alberta (Calgary Herald) from 1980-2013. We report qualitative 
and quantitative data of a study that asked two questions: 1) Which technol-
ogies were mentioned in the newspapers in regard to aging and the elderly 
and 2) How were technologies related to aging or the elderly covered (utility, 
problems, social groups linked to them, ethical issues and technology men-
tioned in relation to medical or social issue faced by the elderly…)?
We discuss the findings through the lens of two Canadian policy reports 
on aging, one being the 2009 Canadian Senate report on aging Canada’s 
Aging Population Seizing the Opportunity (hereafter cited as the Canadi-
an report) (Canada. Parliament. Senate. Special Committee on Aging et al. 
2009) and the other being the 2013 report from the Province of Alberta Let’s 
talk about aging: aging well in Alberta (hereafter cited as the Alberta report 
(Chief Medical Officer of Health Alberta 2013) and through the lens of an 
older document that proposed various actions the 2002 Madrid International 
Plan of Action on Ageing (hereafter cited as the Madrid action plan) (Second 
World Assembly on Ageing 2002), all of which mention media as an essen-
tial part of improving the situation of aging and the elderly. We chose the 
Madrid action plan as it was older and the state of technologies was different 
than when the Alberta and the Canadian report were written.
2. Method
Data Source and Sampling
To obtain quantitative data on the frequency of the term “technology” togeth-
er with the terms “elderly”, “aging” or “seniors”, the following newspapers 
were searched on May 25, 2014 for the years 1980-2014 (table 1): The Globe 
and Mail (Canada, national reach), Calgary Herald (Canada, local reach) 
274
and the Canadian Newsstand Complete, a collection of 300 Canadian news-
papers. We accessed The Globe and Mail, the Calgary Herald (Canada) and 
the Canadian Newsstand Complete through Proquest databases, which in 
turn we accessed through the University of Calgary.
To obtain qualitative and quantitative data on the discourse around aging 
and technology, we investigated The Globe and Mail and the Calgary Herald 
from 1980-2014. Using the keyword combination “elderly” and “technolo-
gy”, we obtained n=935 The Globe and Mail articles and n=365 Calgary 
Herald articles. Using the keyword combination “aging” and “technology”, 
we obtained n=2225 The Globe and Mail articles and n=1167 Calgary Her-
ald articles. We used the spelling “aging”, as that was the dominant spelling 
over “ageing” in the Canadian newspapers. Articles identified were down-
loaded as PDF and imported into Atlas-TI (May 25, 2014), a qualitative data 
analysis and research software.
Data Analysis
The research questions we investigated were the following: 1) Which tech-
nologies were mentioned in the newspapers in regard to aging and the elderly 
and 2) How were technologies related to aging or the elderly covered (utility, 
problems, social groups linked to them, ethical issues, etc.). We employed de-
ductive and inductive coding strategies. As for deductive strategies, we used 
the Word Cruncher function of Atlas-TI to generate a hitcount of all the words 
evident in the newspapers, and we analyzed the list of words for relevance to 
our research questions. We also employed an inductive and iterative coding 
strategy, in which articles were read and themes relevant to the research ques-
tions were identified as reading progressed. When we started reading the ar-
ticles, we realized that most articles did not really cover technologies, as they 
related to aging or the elderly, but had by chance both terms in the same arti-
cle. Therefore, we employed the co-occurrences function of Atlas-TI where 
the software searched for all the incidents in which both terms appeared in the 
vicinity (same paragraph) of each other. We searched all of The Globe and 
Mail and Calgary Herald articles for the mentioning of aging and technology 
(n=222, n=126 relevant) or elderly and technology (n=56, n=53 relevant) in 
the same paragraph in order to obtain more relevant content2. All paragraphs 
2 |  We searched for paragraphs that co-contained the terms abil* and aging 
(n=57); abil* and elder* (n=17); abil* and technol* (n=43); cost and tech-
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identified by the software were read by both authors and coded with the re-
search questions in mind to increase reliability, and differences were resolved 
during our discussions.
Limitation
We did perform an in-depth content analysis of only two English language 
Canadian newspapers. As such, our findings are not generalizable for Canada 
or other countries: our data cannot be used to judge other media types either, 
as we focused on newspapers. We also used the term technology to identify 
articles and not terms of individual technologies. However, we content that 
our data can be used to guide future research in this area.
3. Results and discussion
General Coverage of Technology in Relation to Aging and 
the Elderly
It is well known that “newspapers are influenced by their environment, in-
cluding ownership, funding, need for circulation, advertisement revenue and 
the readers preference for reading like-minded news.” (Cheung/Wolbring 
2015:82) However, the results we found with regard to the coverage of tech-
nologies in relation to aging and the elderly in Canadian newspapers are puz-
zling. We are living in a technological world and aging has been recognized 
for some time as an issue of interest to the Canadian public. Indeed this is re-
flected in the amount of Canadian newspaper articles that contain the words 
aging, elderly, seniors, elders and technology (table 1). The combinations 
of elderly and technology or aging and technology generate a substantial 
amount of articles, thus suggesting that technology is seen as an important 
issue as relates to aging and the elderly (table 1).
nol* (n=31); cost and elder* (n=23); cost and aging (n=13); technol* and po-
licy (n=20); technol* and ethic (n=31); technol* and needs (n=151); technol* 
and healthcare (n=35); technol* and equity (n=3); technol* and accessibility 
(n=66); technol* and equality (n=3); technol* and seniors (n=7); technol* 
and problem (n=59) and technol* and women (n=24). 
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Table 1: Frequency of Co-occurrence of Technology with the Terms Aging, 
Elderly, Elders and Seniors
Keyword The Globe and 
Mail
Calgary Herald Canadian news-
stand complete
Technology 127793 51702 1156522
Elderly 18714 9655 278573
+technology 935 365 9646
Aging 21364 12355 293338
+Technology 2225 1167 25543
Seniors 167644 77340 2191067
+Technology 15647 5451 122146
Elders 11710 6659 162349
+technology 562 279 6198
However, upon reading the articles it became evident that very few articles 
engage with technology as it relates to the elderly or aging. When we searched 
The Globe and Mail and the Calgary Herald articles for the co-occurrence 
of technology and aging/ageing in the same paragraph, we found only 126 
relevant articles, and we found only 53 relevant articles that covered tech-
nology and the elderly in the same paragraph. Our findings suggest that the 
reader does not take home the message of the pervasiveness of the impact of 
technologies on aging and the elderly. This underwhelming coverage does 
not reflect, for example, the coverage of technology related to aging and the 
elderly in the academic literature. The three policy documents we use as a 
lens for our analysis also cover technologies extensively. The 2002 Madrid 
action plan mentions the term tech* n=60 throughout, the 2009 Canadian 
report contains the term tech* n=47 and has a whole chapter on technology 
(chapter 9) and the 2013 Alberta report mentions tech* n=27 times and has a 
section called “Technologies that support older adults and their caregivers” 
(17-18) and a box called “technical support” (18). Interestingly, the 2009 
Canadian report was only mentioned in four of the n=300 newspapers of the 
Canadian newsstand complete database, one time each, with none covering 
the technology aspect of the report. The 2013 Alberta report has so far not 
once been mentioned by the 300 newspapers represented in the Canadian 
newsstand complete database, which includes the main Alberta newspapers, 
as has not the Madrid action plan.
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As to the general application flavor of technology (medical or social nar-
rative), the 2009 Canadian report focuses on technology and aging within 
the medical narrative and not on the use the elderly can make of all kinds 
of technologies outside of medical health narratives, while it singles out the 
utility of technology in “providing new opportunities to deliver care” (8). 
The 2013 Alberta report links technology applications to medical and social 
well-being as does the 2002 Madrid action plan.
Coverage of Specific Technologies in Relation to Aging and 
the Elderly
As to the coverage of specific technologies or applications, the relevant 
newspaper articles mention only twelve specific technologies or applications 
more than once.3 None of these technologies were covered before 1990. With 
the exception of medical technology as a term, the coverage of these tech-
nologies was so low that no trends can be obtained. As for the term “medical 
technology”, the coverage increased from the 1990-1999 to 2000-2009 de-
cades, but the 2010-2014 number makes it less clear whether the increase in 
coverage will continue.
The lack of coverage of specific technologies and applications is also re-
flected in the 2009 Canadian report, which only mentions tele-health and elec-
tronic health records (which has its own sub chapter, 9.3.). As to these two 
technologies singled out by the Canadian report, telehealth or telemedicine 
was only once mentioned in The Globe and Mail in 2011, once in the 2002 
Madrid action plan and not at all in the Calgary Herald and the Alberta report. 
Electronic health records were only mentioned once each in The Globe and 
Mail, the Calgary Herald and the Alberta report and not at all in the 2002 Ma-
drid action plan. That the 2002 Madrid action plan does not mention telehealth 
might be understandable given its date, but it is surprising that the 2013 Alberta 
report does not thematize telehealth/telemedicine more especially in relation 
to home-care technologies, given that Alberta Health a government agency 
3 |  Robots/ robotic devices, n=5; assistive drivers or vehicles, n=8; for home/ 
living purposes, n=16; medical technologies, n=56; assistive technologies in 
public space, n=5; for anti- aging, n=10; for longevity/ living longer, n=6 tech-
nologies that assist caregivers/ nursing homes n=6 ; technology for physical 
activity, n=2; environmentally friendly technologies, n=2; genes and genetics 
and technology, n=2 and technologies specific to the aging process n=2.
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had a unit on telehealth. However, in contrast to the Canadian report, the 2013 
Alberta report mentions various other technology applications throughout the 
report such as monitoring technologies, home automation devices, medication 
reminders through phone or fax, sensors for detecting falls, home automation 
and GPS locators and internet use as social media to battle social isolation. The 
2002 Madrid action plan mentions information and communication technol-
ogy four times, farming technologies for aging farmers once, assistive tech-
nology linked to rehabilitation care twice, the term medical technology once, 
computer technology once and telemedicine once. However, academic litera-
ture shows that there are many more concrete technology applications applied 
to the elderly and aging. The readers of either the policy documents or the 
newspapers do not get an idea of how pervasive technology applications really 
are. Social robotics, which is an emerging field, is not at all on the radar screen 
yet, although the elderly are seen as a target group of consumers of both social 
robots (for assistance and companionship), and healthcare robots.
Themes Evident and Missing in the Coverage of Technology in 
Relation to Aging and the Elderly
Only one theme was covered in more than n=20 articles namely technologies 
and cost (n=44). Impact of technologies on the healthcare system was present 
(n=18) times. The following themes were only visible in less than ten articles 
such as, demand for technology (n=9), technology for increasing indepen-
dence (n=8); adapting to technology (n=8) and n=6 articles mentioned the 
term problem. Many themes mentioned in the academic and grey literature 
around aging such as how technologies play themselves out around the aging 
of people from socially disadvantaged groups; ethics of technology and age-
ism linked to technologies (three themes whose lack of coverage we discuss 
further down) were hardly (three or less articles) or not all mentioned.
1 Theme present: Cost
As for code co-occurrence for technology and (aging and ageing) in the news-
papers n=39 articles covered cost aspects4. As for the code co-occurrence re-
sults for Technology and elderly in the newspapers n= 5 were covering cost 
4 |  Before 1980 n= 0; 1980- 1989 n= 2; 1990- 1999 n= 19; 2000- 2009 n= 13; 
2010-2014 n= 5.
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aspects5. As to the role of technology in relation to cost and the elderly, some 
articles focus on technologies as ways to save money and some articles fo-
cused on technology as a cost driver with roughly even weight. Interesting-
ly the theme of cost was mostly present in the newspaper articles published 
before 2002. As to the 2009 Canadian report cost is a main theme but only 
twice is cost linked to technology. The same is true for the 2013 Alberta report 
which covers cost in various areas but in regards to technology only twice; 
once with the focus of technology saving cost and once with the focus on 
increasing cost. The 2002 Madrid action mentions cost only in general and 
not once related to technology. Our finding suggest that although cost is a big 
theme it’s much less discussed in relation to technology and if technology is 
covered the message seems to be evenly split between technology increas-
ing and decreasing cost. We argue that the reader does not really get a good 
picture around the impact of technology on the topic of cost and the elderly.
In the following we give some more qualitative details on how cost was 
covered in the newspapers and the two Canadian policy documents. As to the 
coverage of the term “cost” mentioned in the vicinity of “elder*”, “aging” or 
“seniors”, one finds topics such as the cost of the elderly (Armstrong 2002), the 
increased cost of the pension plan (Speirs 1983), the cost of access to health-
care, overuse of drugs, and one article assumes a negative impact if a cure for 
cancer would appear. Related to articles covering the terms “technol*” and 
“aging”/the “elder*” and “cost”, articles mentioned the focus of a venture cap-
ital fund on low tech products for elderly care (The Globe and Mail 1989), 
the too high cost of an artificial heart (Van 1995), and that smart card tech-
nology saves the health system money by preventing too common hospital 
admissions due to elderly patients receiving numerous prescriptions that can 
cause health problems when ingested together (Walker 1995). One article talks 
about a GPA tracking device for asylum seekers and immigrants, whereby they 
mention that the system they bought from the UK was originally used there to 
track elderly people with dementia (Chase 2013). Another article reports that 
changes in the Canadian patent law might endanger provincial drug plans for 
the elderly (Montgomery 1983). Various government officials are quoted with 
the prediction that healthcare will eat up 50% (Heyman 2002) to nearly 100% 
of provincial budgets (Ohler 2001) by 2012-2022 due to the aging popula-
tion and cost of technology. Biotechnology and pharmaceuticals are seen as 
5 |  Before 1980 n= 0; 1980- 1989 n=1; 1990- 1999 n= 3; 2000- 2009 n=1; 
2010-2014 n=0.
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the top-performing industries because of the aging population (Yedlin 2001). 
Articles cover politicians’ views that the cost of technology and the aging pop-
ulation demands a health care reform in Alberta (Heyman 2002) and reform 
of the Canada Health Act (May 2000), as well as the fact that a shift to private 
systems might take place (Cattaneo 1995). However, the coverage of the topic 
of cost related to technology dropped sharply after 2002, with the majority of 
articles covering cost deriving from the 1980’s and 1990’s.
To compare the newspaper coverage of cost with how cost is covered 
in the two Canadian reports, the 2009 Canadian report mentions cost n=94 
throughout its report. However, it does only mention cost twice in relation 
to technology, namely that telehealth and electronic health records lower the 
cost of the health system. No negative cost impact of technologies is men-
tioned. The 2013 Alberta report mentions cost n=23 in general. However, in 
relation to technology, it only mentions cost twice, once talking about the de-
creasing cost effect of technologies: “The introduction of these technologies 
[medication management technology, mobility technology will be of tremen-
dous benefit to the health-care system by reducing strains on the workforce; 
reducing serious health incidents through prevention and assistance; low-
ering costs by reducing visits to emergency departments; increasing health 
system capacity by safely supporting seniors at home; reducing demand 
on continuing care; and, reducing long-term stays in acute care.”(:63) At 
the same time, the report features a quote by the Canadian Foundation for 
Healthcare Improvement that sees technological innovation as a main cost 
driver: “Some of the best research shows that, although health-care costs will 
begin to rise as baby-boomers age, the impact will be modest in comparison 
to that of other cost drivers, such as inflation and technological innovation.” 
(:10) The 2002 Madrid action plan mentions cost n=14, but does not mention 
cost with regard to technological advancements. In other words both reports 
have cost as a main theme but not in relation to technology.
Specific Theme: Impact of Technology and Problem Narratives 
around Technology
As to impact of technology n=12 articles in the Calgary Herald and The 
Globe and Mail state negative impact of technology on the healthcare system 
and n=6 articles state positive aspects on the healthcare system.
As to the use of the term ‘problem’ most articles saw technology as tool to 
fix a problem but did not cover technology as the ‘problem’. The findings in the 
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newspapers is reflected in the two Canadian reports the 2009 Canadian report 
and the 2013 Alberta report and the 2002 Madrid action plan whereby technol-
ogies are mostly covered positively and not in a ‘causing problem narrative’.
We posit that the reader does not receive a realistic picture of the impact 
of technologies as it is mostly covered in a technology to the rescue narrative.
As to the negative impact of technology (n=7) on the healthcare system 
the Calgary Herald had one article in 2013, one article in 2006, one in 2005 
one in 2002 and the rest before then mentioning among others that “parents 
and children have to be more self-reliant if Albertans are going to have the 
money to provide the sort of high-tech medicine people“ (Walker 1996: B3). 
As to The Globe and Mail, all n=5 articles highlighting the negative impact 
on the health care system were before 2001, with one article giving voice to 
the sentiment that the aging are not to be blamed, but increased service inten-
sity and costlier technology instead (The Globe and Mail 1993). N=3 articles 
state that Canadians have poor access to medical/health technologies. One 
article wrote about the need for reasonable standard of service and maintain-
ing a fiscal accountability over the system (Kennedy 2000).
As to the positive impact of technology on the healthcare system, the 
newest article in the Calgary Herald came from 2001, covering tele-health; 
one mentioned the cost savings through information technology and one fo-
cused on the saving of time through Internet and phone based technologies. 
Other themes present that are linked to the healthcare system but do not di-
rectly mention the healthcare system were that nurses need to upgrade their 
knowledge, that Canada is not great in providing access to healthcare tech-
nologies, that Canada lacks behind, that technology assessment is needed, 
and that wireless technology puts pressure on healthcare systems to organize 
patient data. As to The Globe and Mail, one article in 2012 and two in 2011 
highlight the positive impact of technology (information technology) on the 
healthcare system (saving money and time).
Interestingly, within the three newspapers (The Globe and Mail, Calgary 
Herald, National Post) only six use the term “problem” in relation to tech-
nology and aging and the elderly. A 2002 Calgary Herald article described 
the design process of safer apartments for the frail elderly and which prob-
lems the elderly face could be solved through technology (Bertrand 2003). 
In The Globe and Mail, five articles were found: themes mentioned were that 
one can focus on smaller problems that can be dealt with through technology 
in a shorter framework; that Canadians do not plan how they want to die at a 
time technology can keep one alive; two articles focused on problems tech-
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nologies could tackle; and one mentioned diffusion of the product from be-
ing used by people with a certain problem to the usage by the general public.
As to the Canadian and the Alberta report and the Madrid action plan all 
three mention technologies, mostly positively with little to no negative men-
tioning. The 2013 Alberta report for example, states that technologies “will en-
able many of us to stay in our homes longer and maintain greater control over 
our own health” (17), that “technology also holds the promise of supporting 
greater safety, autonomy and personal choice, especially for those of us who 
want to stay in our own homes for as long as possible” (18) and that “manage 
personal risks, reduce social isolation and carry out the tasks of everyday liv-
ing. These technologies can also serve to bring peace of mind to families and 
caregivers, not to mention reduce demands on the health-care system (18).
Missing Theme: Socially Disadvantaged Groups
Another finding in our study is the lack of newspaper coverage of technolo-
gies in relation to aging of people from socially disadvantaged groups such 
as indigenous people (n=0), disabled people (n=1) or immigrants (n=0), as 
well as a lack of a gendered analysis (women only mentioned n=1). This 
seems to fit with the Canadian and Alberta report and the Madrid action plan. 
Although socially disadvantaged groups are covered in these three docu-
ments they are not mentioned in regards to technologies. The newspapers 
analysed, the Canadian and Alberta report and the Madrid action plan leave 
the impression that the technology and aging interaction is a homogeneous 
process; however, technology has different impacts on the aging experience 
of people from disadvantaged groups (for example for the case of people 
aging with a disability see (Wolbring/Lashewicz 2014). The lack of mention 
of socially disadvantaged groups around technologies and aging in the news-
papers might be explainable as socially disadvantaged groups are not much 
mentioned in relation to many aspects of aging in the newspapers (Abdullah/
Wolbring 2013), which in turn might be understandable as newspapers only 
tailor to their majority readership and what they want to hear (Arceneaux 
2011; Gentzkow/Shapiro 2010; Stroud/Muddiman 2013). However, socially 
disadvantaged groups are covered in the Canadian and Alberta report and 
the Madrid action plan and it is less understandable why no linkage is made 
to technologies in these three documents. As such, the newspapers and for 
that matter the Canadian and Alberta report and the Madrid action plan set a 
discussion agenda around technology and aging that does not include social-
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ly disadvantaged groups and add to an uneven discussion around technolo-
gies and aging as it relates to socially disadvantaged groups.
Missing Theme: Ethics
Ethics hardly coincided with technologies related to the elderly/aging. Arti-
cles questioned the focus on the autonomy of robots and liability (n=2), what 
the public system should pay for, how to treat the elderly, whether to use 
IVF at a certain age, and issues related to life extension and high-technology 
medicine. Furthermore, although some articles mention the terms policy and 
governance – some even in the same sentence as technology – not one cov-
ers technology policy or technology governance in relation to aging or the 
elderly. Interestingly, both the Canadian and the Alberta report do not use the 
terms ethics or governance at all, and the 2002 Madrid action plan uses ethics 
only in relation to issues other than technologies.
This does not reflect the academic literature where ethics is an integral 
aspect of the discussion around many technologies that are applied to ag-
ing and the elderly. However, this finding might reflect that the public does 
not use the term ethics or thinks about ‘ethical’ constructs in abstract ways 
(see, for example, how parents of children with cognitive differences frame 
their concerns about cognitive enhancement (Ball/Wolbring 2014). Indeed 
Susan Sherwin, a highly influential bioethicist, believes that ethicists do not 
have the intellectual tools to really influence discourses (Sherwin 2011). 
Sherwin’s identified problem might be due to the fact that ethical reasoning 
might not be the crucial factor, but the utility of a given ability expectation 
(Wolbring 2012). This, in other words, means that if we have certain ability 
expectations – such as independence or self-sufficiency – one will make an 
argument that justifies this ability expectation whereby the ‘lay public’ will 
use arguments understood by people they interact with. As stated elsewhere 
by the author, “this does not mean that ethical theories are not employed, 
but that if a certain ethical theory is employed and convinces people, it is 
because the ethical theory allows for living out certain ability expectations; 
for example, people who believe in the ability to maximize one’s self interest 
might be open to someone promoting certain actions using the ethical theory 
of psychological/ethical egoism.” (Wolbring 2012: 299)
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Missing Theme: Ageism
Ageism is only once mentioned in the newspapers in relation to technology. 
As to the Canadian and the Alberta report and the Madrid action plan, the 
Alberta report mentioned ageism three times with regard to aging/elderly, 
but not once in relation to technologies. The Canadian report has ageism as 
the title of chapter 1: however, no linkage between technology and ageism 
is made whether in a positive or negative way. The 2002 Madrid action plan 
mentions ageism only once, asking the media to avoid ageism and present a 
more positive image of older persons.
The lack of coverage of ageism linked to technology in the newspapers 
and the Canadian and the Alberta report and the Madrid action plan again 
does not reflect data of many academic studies that show ageism exhibited in 
technology discourses (e.g. (Cutler 2005)).
In general, the results from our study suggest that newspapers are not a 
source to use if one wants to learn about the interaction between technology 
and the elderly/aging. However, the question is: how one does learn about it?
4. conclusion: Missing its Mission
We conclude that the reader is not educated on key policy developments that 
cover aging and technology and does not obtain a useful picture of the inter-
action of technology and aging/elderly. The coverage does not fulfill the de-
scribed role of newspapers, such as enabling social participation (Nord 1988). 
We posit that the information given is much too limited to allow the reader to 
be an informed discussant or even to know what to discuss. Newspapers do not 
increase literacy of the public on the topic, a problem that is not just linked to 
aging and technology, but that exists in other contexts as well (Wolbring et al. 
2012), while newspapers are seen to set the discussion agenda (Wallack 1990). 
We posit that the coverage suggests an agenda that minimizes the angle of so-
cially disadvantaged groups such as immigrants, disabled people or indigenous 
people. This makes the coverage problematic for disadvantaged social groups 
and ignores the attention that the three policy documents covered in our study 
state disadvantaged groups should receive. The reader also does not learn 
about the gendered aspect of technology, which is also a problematic issue.
Furthermore, the newspapers do not cover policy documents such as the 
2009 Canadian report, the 2013 Alberta report or the Madrid action plan. This 
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finding is similar to another study that found that key documents about active 
aging, such as the 2002 World Health Organization report Active Ageing: 
a policy framework and the 2010 Toronto Charter for Physical Activity: A 
Global Call for Action, are not covered by the newspapers represented in the 
Canadian newsstand complete database either (Abdullah/Wolbring 2013). 
This, we posit, is a problem if the public is to be informed in a useful way on 
a topic that demands that the public should be alerted on policy documents.
The 2009 Canadian report sees a need for policy makers to be better 
informed on aging:
”Policy-makers need to base their decisions on sound evidence and a 
grounded understanding of the many ways people age. This will require on-
going, longitudinal research to understand the process of aging and the com-
plex ways in which economic, social and health factors affect in which peo-
ple age well or not. Seizing the opportunity of an aging population will also 
require a better understanding of how technological advances can be used to 
improve the quality of life of Canadians and to make the most efficient use 
of limited human resources.” (155)
We propose that policy makers do not gain this knowledge through news-
papers but have to access this knowledge through other sources. Furthermore, 
the same knowledge is needed by the public at large, but the question is where 
they would obtain such knowledge if newspapers are not the source of it. 
Policy makers have access to sources – such as academic databases – that the 
public does not: this suggest that there is a knowledge access gap between 
policy makers and the public, which we contend is problematic given the 
narrative that the public should be part of technology governance processes.
Although there are many problems with the coverage, the question is 
what to do? Are newspapers really able to regain the role they were supposed 
to play? Can other media such as social media fulfil this role? The answers 
to these questions are less clear. Social Media might allow people who are 
already interested to be part of, for example, certain facebook pages. How-
ever, to obtain the knowledge which might lead one to become active, social 
media might be too overwhelming to figure out what the issue is. Another 
possibility is to get involved locally on the topic face to face, although one 
must first be aware that there is an issue, an awareness that one might only 
obtain through direct experience of a problem within one’s social circle. This 
approach also assumes one can access the local networks: this is more than 
problematic for many people with disabilities, including elderly with dis-
abilities, whether they live at home or in other places such as senior homes.
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Towards an Ageless Society: Assessing a 
Transhumanist Programme
martin sand and karin Jongsma
1. tRanshuManisM: an extReMe technological 
vision
In recent days, a neglected factor in technological development came to the 
fore in the fields of Technology Assessment (TA) and Science and Technol-
ogies Studies (STS): visions as a medium to communicate uncertain tech-
nological futures (Grunwald 2009, 2012)1. Outside the scientific community 
there is also an increasing demand for orientation for technological futures. 
Many societal agents such as citizens, politicians and entrepreneurs are in-
terested in foreseeing consequences of emerging technologies (Grunwald 
2013). The high promises as much as the apocalyptic scenarios of emerging 
1 |  Though there have been a few studies on the functioning of “Leitbilder” and 
visions in shaping technologies in the early and middle nineties (Dierkes/Hoff-
mann/Marz 1992; van Lente 1993), TA became increasingly aware of those 
visions just since the beginning of the nineties. The cause for this awareness 
lies in the development of the societal discourse on the Convergence of Nano-, 
Bio-, Cogno- and Information Sciences (NBIC) to improve human capacities 
(Roco/Bainbridge 2003; Coenen 2009). Even though the Transhumanistic vi-
sion is much older than the NBIC debate (Heil 2010), it has its central reference 
to the potential of Nanotechnology for the improvement of the human condi-
tion as well as many similarities with the vision of NBIC. Besides this, personal 
overlapping between the two discourses binds these historical strings together 
(Coenen 2006). The above quoted William S. Bainbridge for instance, famous 
for his contribution in the NBIC debate, has recently published an article on 
the idea of „Transvatars“ in the „Transhumanist Reader“ (Bainbridge 2013).
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technologies raise public attention, give reasons for hope, but also create 
anxiety and fear (Simakova/Coenen 2013). Uncertainties at the early stage of 
technological development create a demand for orientation and assessment 
of technological visions. Hence, stakeholders and politicians want to iden-
tify possible requirements for regulations (e.g. bio-safety), for chances of 
action (e.g. investing) or they just want to be informed about the likelihood 
of certain promises made in the field of emerging technologies (Grunwald 
2013: 27). Technological visions do not only influence the general public as a 
passive recipient; they can be considered as narratives that also guide scien-
tists and engineers in a certain direction of technological development. This 
guidance subsequently shapes the design of technologies: hence, visions are 
considered as an important parameter in technological development.
Transhumanism is an extreme technological vision, which clearly distin-
guishes itself from utopian narratives such as Thomas More’s Utopia2 in a 
few respects. In contrast to such classic utopian narratives, Transhumanism 
does not provide a general critique of the contemporary social and institu-
tional order. Instead of criticizing the liberal market or the post-democratic 
political system for instance, Transhumanism accepts and seeks to sustain 
this system with its fostered values of efficiency and accomplishment (Saage 
2006, 2007). The object of improvement is the individual and not the social 
system that may have developed the pressure on individuals that Transhu-
manists want to master. A further major difference between utopias and the 
vision “Transhumanism” is the fact that the envisioned change should be 
accomplished by technological means. Transhumanists consider technology 
as the appropriate means to deal with fundamental societal issues and to fulfil 
deep human desires. While former utopias considered a change of the reign-
ing political and economic orders or education as promising means, Transhu-
manists prioritize technology as a fundament for improvement. The vision of 
Transhumanism appears in various forms, all of which have in common that 
they envision a future that brings about a decline of our physical and mental 
2 |  Thomas More’s Utopia is seen as the prototype of a utopia and one of the 
constitutive literary documents of the modern age (Nipperdey 1975). The book 
contains a fictive dialogue in which criminal behaviour is discussed. One of the 
dialogue participants concludes that a fundamental change of the social order 
is necessary to overcome such behaviour. It is suggested that such a utopia is 
a possible and ideal world. Utopia is pictured as a universal rearrangement of 
the political, social and institutional order (Nipperdey 1975: 118).
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boundaries as compared to today. The unpleasantness of all physical con-
straints – including diseases, senescence and death – should be overcome: 
Transhumanists seek to expand humanity into space. Transhumanist Max 
More summarizes these goals in his overview on the “Philosophy of Trans-
humanism”:
Becoming posthuman means exceeding the limitations that define the less desirable 
aspects of the ‘human condition’. Posthuman beings would no longer suffer from 
disease, aging, and inevitable death (but they are likely to face other challenges). 
They would have vastly greater physical capability and freedom of form – often re-
ferred to as “morphological freedom” [...]. Posthumans would also have much greater 
cognitive capabilities, and more refined emotions (more joy, less anger, or whatever 
changes each individual prefers). Transhumanists typically look to expand the range 
of possible future environments for posthuman life, including space colonization and 
the creation of rich virtual worlds. (More 2013a: 4)
The Transhumanist Declaration also expresses these prophetic claims and 
the trust in the techno-scientific progress in a typically positive tone:
Humanity stands to be profoundly affected by science and technology in the future. 
We envision the possibility of broadening human potential by overcoming aging, 
cognitive shortcomings, involuntary suffering, and our confinement to planet Earth. 
(Various 2013: 54)
While one could be inclined to regard Transhumanist visions as far-fetched 
speculations about uncertain futures and therefore neglect their significance 
and meaningfulness, it must be emphasised that visionary practices have a 
specific impact on the development of technologies in the present. Visionary 
narratives narrow the scope of possible paths in which we could develop 
new technologies. The Transhumanist vision regards technology as the fun-
dament for future welfare: this leads to a distraction of the public discourse 
and neglects the opportunities of non-technological improvement of our so-
ciety. Furthermore, the involvement of Transhumanists in concrete scientific 
and engineering enterprises shows that technological visions do not float in 
an empty space, but rather guide concrete contemporary business and engi-
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neering activities3. Recently, Patrick McCray described the set of activities 
that many promoters of extreme technological visions are engaged in as “vi-
sioneering” practises (McCray 2013). Visioneering means the fostering of 
the visionary community, advocating for technological enterprises and the 
visionary agenda publicly, doing research to realise the vision, and allocating 
funding for these projects. Visioneers, such as Transhumanists, function as 
important actors in the social construction of technologies. The impact of 
their activities and the dangers emerging from it become obvious in the per-
sonal and conceptual connection between Transhumanism, biogerontology 
and anti-ageing medicine, which is manifested, for instance, in the person 
of Aubrey de Grey4. In the following section, we will discuss the advocates 
of the Transhumanist movement and deal with the Transhumanist vision of 
ageing and its technological claims.
2. tRanshuManist views on ageing
Transhumanists claim that ageing leads to unnecessary suffering and death. 
Not without a reason, the Transhumanist Julian Huxley begun a list of desir-
able goals that could soon be achieved with a long and healthy life through 
scientific progress (Huxley 1931: 5–6). Just like Julian Huxley, Nick Bos-
trom assumes that almost everyone would choose a radically prolonged life 
as long as one could undergo this extended lifespan in an acceptable healthy 
condition (Bostrom 2013: 33). The claim of the Transhumanists is, therefore, 
not only to extend the lifespan but also to extend the productive years of life 
– the “healthspan”, as Bostrom names it. He argues that this social desire is 
visible in many contemporary technologies such as the airbag. The develop-
ment of these technologies is driven, as Bostrom says, by the wish to avoid 
unnecessary and premature deaths and injuries that subsequently lead to dy-
ing. The increase in the lifespan of the western civilization in the past century 
3 |  Since 2012 the leading Transhumanist Ray Kurzweil is director of engineering 
at Google. He is a good example of an active visioneer.
4 |  Aubrey de Grey is a famous figure of the Transhumanist movement. He is a 
fellow of the Transhumanist Institute for Ethics and Emerging Technologies and 
Chief Science Officer of the SENS Research Foundation. The foundation is ded-
icated to the research on ageing and had a total income of 15 Million $ through 
personal donations of Aubrey de Grey in 2012 (SENS Foundation 2013).
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gives us evidence for the efficiency of the technological mastering of ageing 
and dying. Bostrom has no doubt that further progresses in the intervention 
to the ageing process are likely and soon to appear if the right decisions are 
made nowadays. In his famous, original and lucid article, “The fable of the 
dragon”, he attacks conservative bioethicists who deny the desirability of an 
eternal life and promote cautiousness about the side-effects of technologies 
that intervene into the process of ageing and dying (Bostrom 2005). The 
moral of the fable is that such a conservative attitude delays the mastering 
of the ageing process and subsequently costs unnecessary lives. Bostrom 
suggests that a more liberal research and technology agenda could save those 
lives. He pleas for a shift in the paradigm of technological development from 
the “precautionary” to the “proactionary principle” (More 2013b). The fable 
shows that the reign of the dragon, which stands for human mortality, is for 
Bostrom not a law of nature that cannot be influenced. The accusations that 
conservative bioethicists and other parties oppose the liberal development of 
technology, delay the progresses in life-prolongation, and are therefore re-
sponsible for unnecessary and premature death, are common in Transhuman-
ism. In this debate, ageing is considered as the biological cause of diseases 
and premature death. The fight against ageing is therefore a fight against the 
cause for human mortality. The quest is to intervene in the ageing process in 
order to overcome it. Eric Drexler, the author of the “Engines of Creation”, 
published in 1986, considered cell-repair machines based on nanotechnology 
as the appropriate tool to intervene in the ageing process. Drexler’s promis-
es with regard to Nanotechnology supported the strong expectations many 
Transhumanists associate with Nanotechnology. Drexler assumes that ageing 
is like other biological processes – natural, though not less undesirable:
Aging is natural, but so were the smallpox and our efforts to prevent it. We have con-
quered smallpox, and it seems that we will conquer aging. […] Still, researchers have 
made progress toward understanding and slowing the aging process. They have iden-
tified some of its causes, such as uncontrolled cross-linking. They have devised partial 
treatments, such as antioxidants and free-radical inhibitors. [...] With cell repair ma-
chines, however, the potential for life extension becomes clear. They will be able to re-
pair cells so long as their distinctive structures remain intact, and will be able to replace 
cells that have been destroyed. Either way, they will restore health. Aging is funda-
mentally no different from any other physical disorder; [...]. (Drexler 1986: 114–115)
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This quote contains many aspects that are characteristic of the Transhuman-
ist understanding of ageing, which reappears in many of their writings. A 
very typical characteristic of Drexler’s way of reasoning in this quote, is that 
he considers ageing as a biological process; also typical in this quote is the 
claim that science has already made a huge progress in explaining these pro-
cesses. Furthermore, his phrasing of ageing by using the military metaphor 
of “conquering ageing” suggests that society faces an opponent worth fight-
ing, a truly evil enemy. Implied in this use of language is a personalisation of 
ageing as an entity that somehow has person-like attributes such as intentions 
or a will (to destroy humans): these metaphors reappear in many writings of 
Transhumanists and certainly develop an immense rhetoric power. He con-
tinues with another negatively phrased comparison: ageing as being similar 
to the unpleasantness of smallpox. Moreover, Drexler thinks that there are, 
or soon will be, technological ways to intervene in the ageing process and 
that we will and should apply these technologies: he envisioned the so called 
“Nanobots”, based on Nanotechnology, to cure the cellular damage at its 
roots (Nerlich 2005). Finally, he considers ageing as a physical disorder, a 
phenomenon that does not only lead to diseases, but is a disease in itself.
Although Drexler’s paradigmatic viewpoint on aging has many simi-
larities with Transhumanism, it shows a difference to technological inter-
ventions that are currently summarized as anti-ageing technologies (Ehni 
2014: 49). Transhumanists seek to completely reverse the ageing process: 
while anti-ageing medicine promises to undo the externally visible effects 
of ageing such as wrinkles, Transhumanists want to treat the roots of age-
ing, the biological process itself and not only its symptoms. However, the 
practises that are subsumed as anti-ageing medicine cover a wide range of 
scientific focuses and approaches (Everts Mykytyn 2010: 183). At first sight, 
it might seem that restoring health and fighting diseases is not a completely 
new claim: the example of Julian Huxley and the idea of the “Fountain of 
Youth” give evidence for a rather long tradition for this desire (Schade-Tho-
len/Franke 1998; Gruman 1966). The density and extent in which biomedical 
means are increasingly promoted as promising tools to intervene in the age-
ing process is, however, a historical novelty (Schermer/Pinxten 2013; Everts 
Mykytyn 2010). New is the way in which scientific progresses in the field are 
presented. Many proponents of ageing intervention technologies for instance 
prompt that the question is not “if”, but rather “when” and “how” we will in-
tervene. This suggests that we are dealing with a new quality of expectations 
(Achenbaum 2005; Everts Mykytyn 2010).
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Besides Nick Bostrom and Eric Drexler, Aubrey de Grey is one of the 
most famous and criticized advocates of reversing the ageing process. In 
many publications he promotes society’s war against ageing (Grey 2004): he 
co-founded the “Strategies for Engineered Negligible Senescence” (SENS) 
research foundation in 2009 and advertises it in many publications. By fram-
ing the SENS enterprise as an “engineered negligible senescence”, this foun-
dation seeks to distance itself from competing anti-ageing approaches such 
as face-lifting and other “surface interventions” in the ageing process. The 
metaphor of the bodily machine which is common in Transhumanism re-
appears in this framing: restoring the “normal” condition means repairing 
and this is usually done by engineers. De Grey’s perspective on ageing has 
apparent similarities with Drexler’s:
‘In the context of discussing interventions, ageing can be defined as the lifelong ac-
cumulation of various intrinsic side effects of normal metabolic processes, which ul-
timately reach an abundance that disrupts metabolism and causes severe dysfunction 
of tissues and the whole organism. Some aspects of this dysfunction are classified as 
age-related diseases, and some less specifically as ‘frailty’, but their common cause is 
the accumulation of damaging metabolic side effects.’ (Grey 2005: 49)
This quote shows that he regards ageing as the process of ongoing damage to 
the body. A strong normative wording describes the changes in the metabolic 
system and bodily functions of ageing people: the concepts ‘dysfunction’ 
and ‘damaging’ frame ageing negatively, as if the whole ageing body is a 
broken or dysfunctional machine. In his book “Ending Aging: The Rejuve-
nation Breakthroughs That Could Reverse Human Aging in Our Lifetime”, 
he writes that his research, and actually the whole enterprise of anti-ageing 
research, is about the abolishment of the unbearable suffering and pain that 
is caused by ageing (Grey/Rae/Burgermeister 2010: 16). In the book he ar-
gues that the development of age-reversing technologies is equally important 
to prior developments in medicine, like the development of penicillin. The 
fact that we regulate nicotine abuse by banning smokers from buildings and 
campaigning against smoking shows that society is interested in prolonging 
the lifespan in a healthy condition. Furthermore, the claims he makes rest 
mainly on findings in research on fruit flies and rodents (Rose 2004, 2013); 
in some laboratory experiments, caloric restriction has caused to slow down 
the ageing process in these animals. De Grey presents the assumption that 
responsible genetic components for the ageing process have already success-
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fully been identified and manipulated (Grey 2005: 49). Aside philosophical 
doubts about the individual desirability of a radically prolonged live (Wil-
liams 1993; Ehni 2009) and concerns about the impact of a ubiquitous inter-
vention into the ageing process with regard to global equality and possible 
generation conflicts (Fukuyama 2003: 57–71), many biogerontologists have 
also criticized de Grey’s approach. The following chapter recaps the critique 
of the Transhumanist approach to ageing.
3. soMe ReMaRks on the Reduction of ageing 
and fuRtheR Methodological shoRtcoMings
After having discussed how Transhumanists understand ageing, we will make 
four claims in this chapter: Firstly, in order to clarify the shortcomings of 
Transhumanist use of concepts related to ageing and health, some termino-
logical remarks on the use of the concept “natural” and “disease” will be pro-
vided. Then we will come to the lack of scientific evidence for the claims of 
the Transhumanists: there are methodological doubts about the transferability 
from laboratory models to the human organism and a lack of verification of 
certain promoted interventions. Thirdly, we will explain why the concept of 
ageing cannot be understood solely as a biological process; it is necessary to 
describe ageing as a complex phenomenon that requires an interdisciplinary 
research approach to respond adequately to the challenges of an ageing pop-
ulation. The normative conclusions drawn on a one-dimensional approach to 
ageing are, therefore, inappropriate. We will end with arguing that the over-
whelmingly positive picture of the development of future technologies is un-
justified. Transhumanists neglect the fact that the technological progress is 
ambivalent, that is, that it contains positive and negative effects.
Conceptual Shortcomings
In the above quoted passages of Drexler and De Grey and in many other Trans-
humanist works, the concept of a “disease” describes an abnormal functioning 
of the body that is accompanied by shortcomings in well-being, ability, and 
productivity. As Anders Sandberg puts it with reference to Nanovisioneer Rob-
ert Freitas: “Disease is a failure of optimal functioning or desired functionality 
[…]” (Sandberg 2013: 63). The question of what a disease is and whether dis-
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eases are constructed or natural is too complex to be discussed here5, but even if 
one would agree with the understanding of a disease as a malfunction, it seems 
that not all diseases lead to the same state of disability and lack of well-being. 
Ageing seems to lead to certain diseases; however, the identification of ageing 
with diseases is enriched with misunderstandings. If everything that leads to 
a certain state justifies the qualification of the cause as this state, then ageing 
could also be identified with dying. While one could skip the question of why 
one should draw such a conclusion6, one may ask if this appropriately reflects 
the way we usually treat each other. Our conceptual pre-understanding of dying 
and ill persons is that such persons deserve special treatment and attention. An 
ill person has special needs and interests that we are obliged to take into account 
in our actions. A dying person appertains respect and consolation. If we age 
from the beginning of our lives, this ubiquitous attribution of disease does not 
represent the way we usually treat other people in our everyday lives, otherwise 
it would lead to the absurd accusation that all of us disobey the duties we actual-
ly have towards each other as ill people. Furthermore, from a pragmatic point of 
view we have to consider that this attribution makes dealing with diseases in re-
gard to the law and, for instance, insurance practices unfeasible. A more or less 
clear demarcation between healthy and ill people is pragmatically necessary in 
various contexts. Finally, the distinction of age-caused and age-related diseases 
is substantive. The causes for many diseases that appear more frequently in 
old age are still unclear. It is reasonable to prioritize the term “age-related” or 
“age-associated disease” to the term “age-caused diseases” until there is more 
evidence for their source (Blumenthal 2003; Hayflick 2000).
Lack of Scientific Evidence
The presumed findings of Aubrey de Grey and his colleague Michael Rose 
are often criticized, also in the biogerontological community, as the quality 
of SENS research does apparently not fulfill scientific standards (Olshan-
sky/Hayflick/Carnes 2002b). In their critique of the SENS approach, Hubert 
Warner and other gerontologists finally concluded their evaluation with a 
crushing statement:
5 |  For an instructive overview see Murphy (2009).
6 |  To illustrate this conflation of concept one may think about this analogous 
case: Is a storm the same as lightning just because it is almost always accom-
panied by lightning? 
Towards an Ageless Society
300
In our opinion, however, the items of the SENS programme in which de Grey express-
es such blithe confidence are not yet sufficiently well formulated or justified to serve as 
a useful framework for scientific debate, let alone research. (Warner et al. 2005: 1008)
Rose and de Grey present selective results from evolutionary biology, cell bi-
ology and molecular biology, which they crudely merge to a comprehensive 
theory of ageing (Rose 2013: 200). The greatest success for an intervention 
into the ageing process to which they refer over and over again is caloric 
restriction. Already in 1934, C.M. McCay and Mary Crowell published a 
paper in which they presented success in prolonging the lifespan of mice 
through caloric restriction (McCay/Crowell 1934): Michael Rose has also 
managed to double the lifespan of fruit flies in his laboratories through ca-
loric restriction (Rose 2004: 25). These results may impress at first sight, 
although evidence for an extrapolation from lower mammals and insects 
to human organisms has never been provided. It is doubtful whether such 
an extrapolation is defendable without any concrete investigation into the 
relation the relation between caloric restriction and the lifespan of human 
organisms (Sierra/Hadley/Suzman/Hodes 2009; Olshansky/Carnes 2013). 
De Grey mentions various further methods of intervention: he proposes, for 
example, that we need to rely on stem cell therapy and genetic engineering 
to stop the ageing process. He further suggests that small molecule drugs and 
somatic gene therapy could support this aim and subsequently even reverse 
the ageing process (Grey 2003: 930). Unfortunately, he does not elaborate 
on these technologies, how to create and use them. Damien Broderick, also 
a promoter of Transhumanism, points out that in 1999 Cynthia Kenyon and 
Herbert Boyer from the University of California successfully identified a 
gene that is responsible for the cell metabolism in Caenorhabditis elegans, 
a nematode (Broderick 2001: 39–41). By just depriving the worm from the 
gene, the lifespan could be doubled. Broderick mentions that researchers at 
Emory University have been likewise successful by adding two synthetic 
enzymes, superoxide dismutase and catalase, which combat oxidative stress. 
This research has also been carried out with C. elegans worms. While this 
sort of laboratory experiment has particularly been successful in identifying 
some factors of ageing in these lower model organisms, the transferability of 
these results is highly questionable. The C. elegans worm consists of about 
960 body cells; the human body, in contrast, contains about hundred trillion 
(1014) cells. None of the presented approaches has ever been proved to be 
primarily responsible for the human ageing process and neither has one of 
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the technological interventions ever been tested in humans (Warner et al. 
2005). Besides, the side-effects of these therapies for human organisms are 
unknown.
The Reductionist View on Ageing
Eric Drexler and de Grey assume that ageing is no different from any other 
physical disorder. One can wonder what this biological approach to ageing 
says about ageing in general. In the article “The Problem of Theory in Ger-
ontology Today” from 2005, the authors argue that three main issues in con-
temporary gerontological research have been identified: biological and social 
processes of ageing, the aged themselves, and age as a dimension of structur-
al and social organization (Bengtson/Putney/Johnson 2005). This list makes 
some relevant distinctions. It says that the process of ageing is biological 
and social, which is a crucial observation; furthermore, this approach points 
out that a precondition to investigate ageing is the notion of an aged person. 
Research in the psychology of ageing has shown that there is no measurable 
decline in the intelligence of elderly people, but rather an improvement of 
practical skills (Sternberg/Grigorenko 2005). Besides, there are several illus-
trative findings in the role of elderly persons of authority in the family bond, 
the age-related setting of new goals, and the effects of late career climaxes 
and retirement: these studies observe and investigate age-related social and 
psychological developments. Mental and social changes in late life are two 
of the numerous features that are part of the ageing process; if these sociolog-
ical and psychological observations are to be taken into account to express a 
comprehensive theory of ageing, this requires an interdisciplinary approach 
from current gerontological research. The above mentioned gerontologists 
Bengtson, Putney and Johnson underline this requirement when they write:
The field of gerontology itself is in need of integration, because so many more factors 
are now recognized to be involved in human ageing. For the mountains of data to 
yield significant new insights, an integrating framework is essential. But this cannot 
be done without theories and concepts that are broader and more general in scope. 
This lack of integration in theories of ageing is also an artifact of disciplinary special-
ization. (Bengtson/Putney/Johnson 2005: 6)
By referring to this quote, one does not need to assume that it will remain 
impossible to explain social and cultural phenomena through biological the-
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ories, but this field of research is currently underdeveloped and does not 
do justice to the complex reality of human ageing. The Transhumanist ‘bi-
ologisation of ageing’ (Vincent 2013) is to be understood as a reduction of 
ageing. What does that mean? The conceptual question of what ageing is, is 
a metatheoretical one (Janich 2009). An answer to that question is, as men-
tioned above, a prerequisite in certain gerontological approaches. De Greys’ 
analysis, for instance, starts with a preconception of ageing that is solely 
biological, and the research on fruit flies will not disclose any other social or 
cultural features of ageing. If the results of this research would suggest an an-
swer to the question of what ageing is, the argumentation would be perfectly 
circular. So far, the biological concept of ageing thus fades out many relevant 
aspects of ageing that are observed by the humanities and the social scienc-
es: it is therefore no wonder that Transhumanists conclusively value ageing 
negatively. An increase of well-being through a fulfillment of personal wish-
es, interests or an individual plan is also part of the ageing process, and the 
experiences we gather throughout our lives and the social contacts we foster 
partly constitute the value of our lives. This is the reason why we actually 
identify certain ages with specific features such as youthful carelessness7.
Positive Picture of Technological Progress is Unjustified
Technological progress is ambivalent (Ropohl 1991; Lenk 1994): it is accom-
panied by many positive aspects such as an increasing mobility, for instance, 
but also with burdens for the environment and the climate. This seems to be 
a trivial observation yet it contrasts with the way Transhumanists present 
and frame our technological future. In Nick Bostrom’s “Fable of the Drag-
on”, for instance, one cannot find any remark that the accelerating ‘wheel of 
invention’ causes any negative effects, except that it costs money (Bostrom 
2005: 276–277). The possibility that such progress harms the environment, 
7 |  In Lewis Carroll’s “Alice in Wonderland” a poem illustrates the attribution of 
age-related features humorously. An astonished teenager asks his father how 
he gained all his impressive skills: “In my youth,” said his father, “I took to the 
law, and argued each case with my wife; And the muscular strength which it 
gave to my jaw, has lasted the rest of my life.” “You are old,” said the youth, 
“one would hardly suppose, that your eye was as steady as ever; Yet you bal-
anced an eel on the end of your nose – What made you so awfully clever?” 
(Carroll/Gardner/Tenniel 2000: 51) 
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persons or other beings that are involved in research trials, which may lead 
to even greater problems than in our current ageing society, is neglected. This 
shortcoming is part of a vision that is based on a naïve trust in the benefits of 
technological progress: therefore, we argue that the vision of Transhuman-
ism is clearly only a one-sided view on technological interventions, lacking 
reasonable skepticism.
In the following concluding remarks we will come back to our point of 
departure: the Transhumanist vision and we will propose an alternative view 
concerning ageing and technological innovation.
4. conclusions: Renovating the vision of anti-
ageing
Transhumanists promote an extreme technological vision that receives in-
creasing public attention. Charismatic characters such as Ray Kurzweil, 
Nick Bostrom and Aubrey de Grey – who have a scientific background and 
engage in the free economy, but also act with a high effect on the public – 
play a crucial role for the Transhumanist movement. A better understanding 
of their individual motivations and their role in technological development 
remains an ongoing challenge. Transhumanists aim at getting rid of the phys-
ical boundaries of humans, especially the ageing bodies and their permanent 
decline of functions. In the previous sections we have presented their vi-
sion and sketched a critique of their current content: we now want to come 
back to our perspective of vision assessment. Undoubtedly, the sort of vision 
Transhumanists present influences the shape of future technologies. This 
vision has an effect on the public perception of the technological innova-
tion process, it attracts attention, it guides engineers and scientists, it fosters 
grants and funding and it drives the use of new and emerging technologies 
(Borup/Brown/Konrad/van Lente 2006). This is no different in the case of 
anti-ageing medicine. With certain resentment and followed by a warning, 
Olshanskhy and Leonard Hayflick wrote in the Scientific American in 2002:
“[…] the hawking of anti-aging “therapies” has taken a particularly troubling turn of 
late. Disturbingly large numbers of entrepreneurs are luring gullible and frequently 
desperate customers of all ages to “longevity” clinics, claiming a scientific basis for 
the anti-aging products they recommend and, often, sell. At the same time, the Internet 
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has enabled those who seek lucre from supposed anti-ageing products to reach new 
consumers with ease.” (Olshansky/Hayflick/Carnes 2002a: 92)
Some authors have seen this as a case to attribute responsibility in the devel-
opment of new and emerging technologies (Simakova/Coenen 2013). As we 
observed, the sort of anti-ageing intervention Aubrey de Grey is envision-
ing lacks scientific evidence and his promises are as much as his arguments 
largely based on rhetoric sleights of hands: De Grey uses strong metaphors 
that rise negative associations to ageing. Nevertheless, one could agree that 
ageing is for many people accompanied by painful diseases and physical 
decline and, furthermore, that our society is indeed obliged to help people 
who permanently live in states of dependency. An ageing population pos-
es challenges and bears duties for societies. In this respect, one has to be 
aware that Transhumanists currently focus only on technological means to 
face these challenges, which are less successful and less “scientific” than 
they are presented.
Furthermore, transhumanists disregard non-technological means of man-
aging these problems. The vision of overcoming the ageing process narrows 
our view on the possible alternatives to deal with the problem of the ageing 
population and the lack of well-being of (ageing) individuals. Furthermore, 
this vision neglects the social and psychological state of elderly people, 
which needs to be taken into account in care practices. The habits that elderly 
people have established during their lives, for instance, are allegedly harder 
to be shaped in late life. This is a strong indicator of the amount of novelties 
that are bearable for them. Increasing the knowledge about this sort of psy-
chological facts in aged populations could support the creation of appropriate 
care settings and treatments. Psychological and sociological research that 
follows this motivation may have fruitful results in understanding ageing, but 
this sort of knowledge is not in the foreground of the Transhumanist agenda. 
The social and economic conditions in which people live contribute substan-
tially to their longevity and health. In general, people in western countries 
are healthier and grow older than people in the global South. People in the 
global South suffer from malnutrition and premature death due to diseases 
that are curable or at least treatable in western countries. These differences 
between socio-economic groups are not only to be found when we compare 
countries to each other, but also within countries these differences in life-ex-
pectancy can be verified for certain social classes and gender (Overall 2005). 
When we compare, for example, poorer people to richer people in the UK, 
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we see that the average morbidity and mortality rate of the rich is clearly 
lower (Academy of Medical Sciences 2009). Another example is the popula-
tion in Sardinia, which grows much older and sustains health until late life. 
Anthropological research has indicated that besides genetic and biological 
factors, the behavioural factors including life style, demographic behaviour, 
family support, and community characteristics may play an important role 
(Poulain/Pes/Salaris 2011).
These are complex phenomena, influential in the ageing process, which, 
as we have argued, Transhumanists do neglect in their argumentation. The 
pursuit to overcome physical barriers and preventing suffering are virtuous 
goals to aim at for policy makers, but they should be encountered in their 
complexity and balanced to the variety of technological and non-technolog-
ical means to improve societal well-being. Besides Transhumanism there 
are other technological visions with other focuses that contest our values 
and shape our expectations. To develop reflective capacities to assess such 
visions and uncover their shortcomings could become increasingly useful.
note
This article is largely based on the Master Thesis “Considerations on the 
Value of Ageing, Death and their Technological Mastering” of one of the 
authors, Martin Sand, written at the Institute of Technology Assessment and 
Systems Analysis in 2014.
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Focusing on the Human: Interdisciplinary 
Reflections on Ageing and Technology
maria BeimBorn, seLma kadi, nina köBerer, mara müHLeCk, 
mone sPindLer
Technology and society co-construct each other. Practices and perceptions 
of others and the self as well as the world outlook are highly mediated by 
technology; in turn, society – i.e. in the form of concepts and perceptions 
of age and ageing – is inscribed in technologies. Technologies can support 
specific ways of living together, but they can also be appropriated in varied 
ways. The choices concerning desired and avoided concepts of society that 
are made in technology development processes highlight the need for ethical 
reflections on technology.
The basic insight of that co-construction, derived from technology stud-
ies, not only sketches out a highly complex field for critical research, but 
also points to the ethical dimensions of technological development. Ethical 
questions, though, are only one reason for taking the human being as a start-
ing point in the following reflections on ageing and technology. A limited un-
derstanding and consideration of the human factor in technological research 
risks to miss out some crucial aspects necessary for a rich understanding and 
a responsible shaping of a technologized ageing society.
How are older people and how is ageing imagined, conceptualized, in-
scribed and involved in current technological research? Looking into the field 
of technology development in Germany, technologies are explicitly devel-
oped for older people and/or the demographically changing society. Con-
ceptualizations of age and ageing in this field are often shaped primarily by 
market research: we find these in the form of “human factors” and imagined 
“users” of these technological innovations. Recently technological develop-
ment focuses on so-called interactive technologies, following the aim to bring 
forward technologies that are well adapted to the needs and preferences of 
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the users. Thereby specific conditions of old age – quite often conceptualized 
as age-group-specific inabilities or disabilities – are taken into account in the 
technological design of the product. A recent trend is to increasingly involve 
the targeted age group in research and development since “user participation” 
promises two things at once: better adapted products and market success.
Our interdisciplinary perspective on ageing and technology aims to in-
clude a rich(er) understanding of older people as users of technologies and 
an ethical orientation within and for this field of research. We therefore take 
the older human being as a starting point.
We will first discuss concepts from the social sciences: These are a com-
plex understanding of age and ageing developed in social gerontology, the 
analysis of the inscription of users, the appropriation of technologies by actu-
al users developed in the user-script approach, and the analysis of interaction 
in socio-technical ensembles. The second part focuses on ethical questions 
linked to ageing and technology: We will reconsider the conditio humana 
from an ethical stance in order to introduce an ethically based concept of 
enabling/disabling technologies in a first step; in a second step, we propose 
that theories of the “good life” and concepts of “good care” and autonomy 
can provide orientation not only for technologies’ implementation, use and 
evaluation, but also for research processes and research funding structures. 
In the third part, we ask how old people can participate in research. We dis-
cuss approaches such as the democratization of technology and meaningful 
participation as a basis for the analysis and evaluation of forms of involve-
ment of older people in technological research.
In the conclusion we point out the implications for further research and 
discuss potentials for cooperation within the sciences as well as between the 
sciences and civil society in the field of ageing and technology.
1. peRspectives fRoM the social sciences on 
huMan-technology inteRaction in old age
A Differentiated Understanding of Age and Ageing
When taking human beings as the starting point of reflections on ageing and 
technology, one of the first questions is: What exactly characterizes older hu-
man beings? Images of ageing are quite influential in the development and use 
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of technologies for older people. When a technology shall tackle “problems of 
ageing”, there must be a notion involved of what age and ageing actually are.
In the 1990s, social gerontologists began to study images of ageing 
(Featherstone/Wernick 1995; BMFSFJ 2010: 35). They showed that stere-
otyped, reductionist, negative and therefore ageist images of ageing have 
until now been very popular in our culture. Countering these negative images 
with extra positive images of healthy, wealthy and always active seniors has, 
however, also proven to be a problematic strategy. Since both do not do jus-
tice to the complexity of age and ageing, it is still necessary to reflect on and 
differentiate images of ageing.
Against this backdrop many social gerontologists today share a certain 
discomfort about the way age and ageing are imagined in the context of tech-
nology (Oswald et al. 2008: 104). Especially in the field of assistive tech-
nologies, the ageing body is often seen as an increasingly malfunctioning 
machine, which itself needs technical support or surveillance. Furthermore, 
older people are frequently depicted as incapable of adapting to new tech-
nologies or even resistant to technology (Cutler 2005, Charness/Czaja 2005).
Here social gerontology can contribute to a differentiated understanding 
of age and age-ing. We argue that five essentials are important when taking 
older human beings as a starting point of reflections on ageing and technol-
ogy: The fact that ageing is first a heterogeneous and second a multidimen-
sional process; ageing is thirdly not linear decline but is located between 
strength and weaknesses; life courses (of older people) are fourthly deeply 
social and interconnected and fifth, that ageing is the subject of powerful 
discourses (Kruse/Wahl 2010: 77; Wahl/Heyl 2004: 41).
First, older people are not a homogeneous group, but a very diverse pop-
ulation. Their living conditions differ significantly according to, for example, 
income, education, gender, ethnicity, social networks, the housing situation, 
chronological age, the cohort a person belongs to and other categories of 
social stratification (Backes 1997; Heusinger et al. 2013). It is therefore dif-
ficult to generalize about “the needs of older people”. Taking into account the 
heterogeneity of ageing rather reveals that usual patterns of social inequality 
continue across the life course: when technologies are assessed, the hetero-
geneity of ageing raises questions of inclusion and justice. Who does benefit 
from technological developments, who does not? Do older people have equal 
access to new technologies?
Ageing is, secondly, not only a biomedical bodily phenomenon. It has 
psychological, social, political, and economical as well as other dimensions 
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(Kruse/Wahl 2010: 336). The emphasis on the multidimensionality of ageing 
is based on a holistic view of human beings, according to which older people 
should not be reduced to a biomedical dimension of bodily decline. This rais-
es anthropological questions for the assessment of technology: Which images 
of humanity and of older people underlie and foster a technology? It also 
points to the importance of including different disciplines in the development 
process, which can capture the multidimensionality of ageing.
Thirdly, ageing was long seen as a determined linear decline. Today, on 
the contrary, new medical approaches promise to prevent, stop or even reverse 
ageing. However, social gerontologists stress that ageing processes do not only 
go along with weaknesses, but also with strength and potentials (BMFSFJ 
2006). Ageing is also not determined but – within limits – malleable. When 
technologies are assessed, this procedural view of ageing raises the question if 
a specific technology addresses only weaknesses or also strengths of ageing.
A fourth gerontological essential is that ageing should not be regarded 
as an isolated phase of an individual life. It rather is part of the life course, 
meaning a “sequence of age-linked transitions that are embedded in social 
institutions and history” (Bengtson et al. 2005: 493). The life course per-
spective reveals aspects of ageing which are often missing in popular images 
(ibid: 494): The individual life course is strongly interconnected with other 
people’s life courses. Ageing processes can hardly be understood without 
their social and historical contexts and they need keen attention to biographi-
cal transitions. Older people do not “naturally” pass through “natural” stages 
of life but are active agents of their life courses.
From a critical gerontological perspective it is also important to, fifthly, 
take into account that our understanding of and dealing with ageing is shaped 
by powerful biomedical, economical and welfare state discourses: Since the 
beginning of modernity, a biomedicalization of ageing has taken place (Kau-
fman et al. 2004), which is problematic e.g. if the biomedical model leads 
to a situation where other dimensions of ageing are neglected. It is also well 
known that ageism is strongly linked to capitalism (Walker 2005), since po-
tentially less “productive” older people become a problem only if productiv-
ity is the measure of all things. The strong political emphasis on encouraging 
older people to keep active, healthy and productive is part of a neoliberal 
welfare policy (van Dyk/Lessenich 2009), which tends to prefer individual 
responsibilities over societal concepts of solidarity. For the assessment of 
technology this raises the question whether a specific technology supports a 
problematic biomedicalization of ageing, a primarily economic view on age-
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ing or emphasizes an activation of ageing without at the same time stressing 
the need for the improvement of the care system.
These gerontological essentials stress the need to think age and ageing 
as a much more complex process than negative or extra positive images of 
ageing suggest. Having sharpened our understanding of older human beings, 
we can now turn to the question of how they interrelate with technology.
Older People in Technology Development Processes: User Script 
Analyses
A social science perspective which analyses technology development as social 
process can highlight the contingent character of technical developments and 
power relations which shape them. An important strand of this work is the 
analysis of the co-construction of technology and society developed in the field 
of Science and Technology Studies (Hackett et al. 2007; Bijker et al. 2012). 
Together with the contribution in terms of a better understanding of technology 
in society, this can also be taken as a starting point for a combination of an inte-
grated social science and ethics approach for studying ageing and technology. 
Such an integrated approach can use this analysis as a foundation for drafting 
future alternatives in terms of technology and the “good life” in old age (see 
section 2 of this chapter for a discussion of the “good life”). The analysis of 
technology development as social process begins with questions such as which 
technologies are developed, by whom, for whom and under which conditions.
This approach, which can be extended beyond the examination of the de-
velopment of a particular technology and scrutinize the wider context in which 
it takes place, can be used to carve out existing trends in the broader field of 
“ageing and technology”. An example for this is the analysis of discourses 
which underpin specific funding policies and decisions by private companies 
to invest in the development of specific products, such as a neoliberal discourse 
on individual self-responsibility combined with the promotion of active ageing 
(van Dyk 2009). Technologies are developed for diverse identified needs in old 
age (support for people with age-related illnesses, adaptations of information 
and communication technologies for older people, etc.) (BMBF/VDE Inno-
vationspartnerschaft AAL 2011), but what opportunities are there to focus on 
human beings in analyses of technology development as social process?
There are multiple ways of focusing on older people in this approach. 
For example, older people and their experiences can be taken as key measure 
for the analysis and evaluation of technology development which aims for 
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an improvement of life in old age. This can also be combined with an ethics 
and social science perspective which investigates trends in the field of “age-
ing and technology”, comparing existing and envisioned technology against 
questions of the “good life in old age” (see section 2). Another approach is 
the inclusion of older people in research teams, for example as co-research-
ers (Walker 2007). We will now briefly discuss a third perspective for mak-
ing older people central in the study of technology development as social 
process, namely to investigate inscribed and actual users of technologies.
This approach is based on Akrich’s (1992, 1995) investigation of user 
scripts in technologies. She argued that designers merge various, explicit 
(e.g. market research) and implicit (e.g. personal experiences) user rep-
resentations in the development process. Simultaneously, designers have 
to link technical options and potential markets for a technology. However, 
Akrich emphasizes that technologies emerge from the confrontation of user 
scripts with actual users, since the latter can appropriate technologies in un-
foreseen ways. For example, users can adapt technologies to solve different 
problems than those that the designers wanted to address. It is therefore im-
portant to study both inscribed and actual users to understand technology 
development. As Neven (2011) has demonstrated, the user script approach 
can be utilized to analyse dominant themes – such as the assumption that 
older people are always less competent technology users – in the inscription 
of older users in technology.
The advantage of the user script approach is that technology develop-
ment is not studied in isolation from use; instead, a focus on user scripts 
suggests that, in order to understand technology, we have to equally study 
its appropriation. The inscription of users in technology goes beyond the 
identification of target user groups and considers that users are inscribed in 
technology in various ways, e.g. as individuals with relationships, specific 
capabilities and experiences and diverse characteristics (ergonomic, expe-
riential, economic etc.). The analysis of inscribed and actual users can be 
taken as a base for a discussion of current trends in the field of “ageing and 
technology” and compared to a differentiated understanding of ageing from 
an integrated ethics and social sciences perspective.
Thinking Older People in Interaction with Technology
A social scientific perspective also brings the interaction of older people with 
technology into focus. Human-technology interaction is a tricky notion, par-
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ticularly in interdisciplinary research. Since very different notions of that 
interaction exist, a careful explication of the concept is necessary:
In technology development, the term human-technology interaction usu-
ally refers to how humans operate technologies. Its notion of interaction was 
borrowed from computer sciences (Heesen 2014: 7); accordingly, the focus 
is put on the design of the technical interface, which – in this perspective – is 
the main site of interaction. A similar concept of human-technology interac-
tion is often to be found in the development of AAL technologies for older 
people. Building on the assumption that older people are not used to inter-act 
with technology, the focus is put on adapting the technology to the reduced 
competences of older people. Simple or even invisible interfaces are one 
solution. Furthermore, increasingly intelligent and interactive technologies 
are developed, which are supposed to support individual older persons in 
everyday life by suggesting or by taking decisions (BMBF/VDE Innovation-
spartnerschaft AAL 2011: 12).
Here, a sociologically enriched notion of human-technology interaction 
allows for a more comprehensive understanding of that interplay. With re-
gard to recent conceptual developments in technology studies for capturing 
the complex human-technology relations (Oudshoorn/Pinch 2007), we sug-
gest to put four aspects into focus, namely: first, taking all actors into ac-
count, second, acknowledging the reciprocity, openness and contextuality of 
human-technology interaction, third, granting full agency to older users and 
fourth, understanding technology as a part of older people’s lives.
First, human-technology interaction does not only take place between 
a single user and one technical device. The site of interaction rather is a 
socio-technical ensemble of multiple interrelated actors (Bijker 1995). Be-
sides the individual user, his or her wider social environment is part of the 
interaction as well. Institutions can play an important role, too, which is 
hardly recognized so far (Oudshoorn/Pinch 2007: 556). Finally, technology 
does not only function but is itself regarded as a social actor in some re-
cent sociological research (Rammert/Schulz-Schaeffer 2002; Latour 2007). 
This is because it shapes social practices and interactions and impacts on the 
perception of the self as well as the world. Human-technology interaction 
is therefore distributed between a complex network of humans, institutions 
and technologies. Understanding older people’s interaction with technology 
therefore also includes how their relatives and friends, their neighbours and 
care givers, maybe also care homes or municipalities as well as the technol-
ogy itself contribute to the interaction.
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Understanding human-technology interaction sociologically means, sec-
ondly, that this interaction is no one way process but consists of mutually 
adaptive performances (Meister 2011): actors tend to anticipate each other’s 
actions and adapt their actions accordingly. Thereby humans, societies and 
technology mutually constitute each other. Human-technology interaction 
therefore potentially changes all actors involved: The preferences of people 
can change as well as their role in a socio-technical ensemble. Technological 
artefacts can change, particularly the roles and values ascribed to them. The 
(power) relations between human, institutional and technical actors can in turn 
be altered. Human-technology interaction is therefore an open process and not 
determined, but conditioned by societal, political and cultural contexts.
Despite recent conceptual efforts to put the cultural appropriation of tech-
nology into focus (Hahn 2011), older people are still often not viewed as active 
actors in the human-technology interaction (Krummheuer 2010). The focus 
is rather put on their “unability” to adapt to new technologies (Charness/Cza-
ja 2005: 662). With keen attention on different forms of interaction – verbal, 
bodily, intentional as well as unintentional interactions – we have to bring their 
diverse, potentially creative and subversive ways of technology appropriation 
into sight. It is therefore, thirdly, a matter of granting full agency to older peo-
ple – without putting a case for an idealized notion of autonomy.
A fourth aspect is that particularly in the development of technologies for 
older people one finds the assumption that older people so far were isolated 
from technology, which now has to be introduced into their lives as a new 
factor. Philosophy and sociology of technology, however, have disproved 
this narrow understanding of technology (Hubig 2006): from their perspec-
tives, human life is always mediated by technology, as we do not perceive the 
world independently from technology. For older people, human-technology 
interaction is a normal part of their lives, too (Pelizäus-Hoffmeister 2013, see 
also article in this volume). However, there are new technologies which – so 
far – hardly play a role in older people’s lives.
These four aspects of a more differentiated, sociological understanding 
of human-technology interaction show that this complex interplay cannot be 
reduced to an individual person operating a technological device. Nor should 
the perspective be reduced to a triadic relation consisting of a technology, 
a care-taker and an old person. Rather the whole socio-technical ensemble 
has to come into sight. Human-technology interaction not least shapes re-
lations between humans, between technologies, the relations of humans to 
themselves as well as between individuals and their social surroundings re-
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spectively the society. A critical analysis of technologies that are developed 
for older people should comprise all these different levels. Such perspective 
thereby also facilitates an in-depth analysis of power relations within hu-
man-technology ensembles i.e. how power is distributed within an interac-
tive system, which role the technology design plays in ascribing certain roles 
and setting responsibilities, in creating meanings and confining spaces and 
scopes for agency.
The discussions around currently developed and introduced (interactive) 
technologies claim that through their potential to adapt to older users, these 
technologies meet the specific needs of people of old age and/or are appro-
priate means to meet the challenges of an ageing society. In the development 
of an approach for a human centred research we drew not only to social 
sciences but also to ethics. The human focused approach is both, a result and 
a quest of an intense transdisciplinary collaboration. Ethical perspectives can 
provide orientation for human centred technology development and use, as 
approaches of good life in old age and reflections on care urge to take the 
older person into account. When talking about technologies for older people, 
we refer to technologies that are able to enable good life and good care in old 
age. But how can the good life in old age be outlined? How to think technol-
ogies in ensembles of good care?
2. ethical peRspectives on good life in old age
Taking the human being as a starting point of ethical reflections in the field of 
ageing and technology, we want to reconsider two things: firstly, the conditio 
humana, thus that what from a philosophical-anthropological perspective is 
defined to be the human nature or the basic human condition, and secondly, 
ethical approaches of the good life. By raising the basic question how we 
want to live as individuals and as societies we aim to ethically orientate the 
reflection on ageing and technology. Further we want to discuss the poten-
tials of the good life in old age for the evaluation, development and practical 
use of (interactive) technologies.
The common narration of technology is that it is enabling: Innovation 
is often thought in technical terms and technical innovation stands, if not 
anymore for “progress” of societies, then still often for “improvement”. In 
the following, we want to move away from the common understanding of 
“enabling technologies” characterized by aiming for the restoration of cer-
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tain (dwindling) basic bodily functions or means that seem necessary for 
social participation, or focusing on an improvement of subjective life quality. 
Instead we pick up a conceptualization of “enabling/disabling technologies” 
developed in disability studies (Apelmo 2012), proposing two things: an an-
thropological-ethical grounding and an ethical orientation of the conception. 
The crucial questions we want to develop are: (How) Can technologies en-
able/disable the good life – for us as individuals and as a society? (How) Can 
technologies contribute to “good care” and a self-determined life in old age?
In the following, we argue that the stance of the good life offers a possi-
ble orientation and therefore reference point not only for an ethical impact 
assessment of technologies, but also for technological research and practical 
use of technologies. Looking to theories of the good life, we have to diag-
nose that they have long been blind to the fact of ageing. The good life, as 
it is framed in Western philosophical traditions, generally requires a healthy, 
rational, autonomous and highly reflected subject. What does that mean for 
(thinking) the good life in old age? Instead of developing a specific or re-
duced concept of the good life in old age(s), we need to rethink those theories 
from their essence. Our starting point is instead the vulnerable, dependent 
and related human being and the knowledge that ageing is by no means a uni-
fied, simple or linear process. Such an ethical approach towards the good life 
further needs to critically (re)consider questions of good care, concepts of 
autonomy and not least the role of technologies as they not only shape imag-
inations of ageing in society, but also practically enable/disable the good life. 
In the following, we want to give some orientation and continue the work 
that has to be done. Therefore we will first introduce Martha Nussbaum’s 
capability approach and her ten dimensions of the good life, arguing that they 
could provide ethical orientation for the evaluation of technologies. In the 
second part, we consider questions of “good care” and introduce some (re)
formulations of the concept of autonomy.
Enabling Technologies? Reconsidering the Approach of 
Capabilities
In Martha Nussbaum`s influential capability approach, individual ethics and 
social ethics are strongly interlinked as her approach of a life in dignity is 
strongly connected to her concept of a good society (Nussbaum 2006, 2011). 
In the context of her reflections on human capacities in general, she formu-
lates ten core capabilities which she further claims to be social entitlements. 
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Meeting these capabilities is not only a precondition for a dignified life for 
the individual but at the same time characterizes a good society.
We here refer to these core capabilities as they offer to outline a uni-
versal but culturally sensitive concept of (dignified) human life and good 
society. As the formulated capabilities are operationalizable, the list – that 
is considered as open – is a useful tool to ethically evaluate technologies 
and their use in terms of the good life. Instead of asking technical ques-
tions like if a certain technology restores or compensates dwindling physical, 
mental or communicative abilities, if it enables social participation – e.g. 
by improving mobility –, or if it improves subjective life quality, we can 
ask if it enables the development of human core capabilities. The approach 
thereby urges us to consider the specific societal and cultural conditions as 
they moderate capabilities e.g. are definitions of bodily integrity influenced 
by different religious regulations, societal discourses and cultural practices? 
Let us demonstrate this by operationalizing just a few of the ten dimensions 
for the evaluation of technologies, their development and use: Does certain 
(use of a) technology enable bodily integrity? Does it enable or rather disable 
social affiliation, e.g. good relations of care? Does a technology enable the 
older user’s practical reason or, in other words, does it allow him/her to 
reflect on his/her own situation and enable him/her to develop an idea and 
plan of the own life? Does it enable the user to take control over his or her 
environment? Does a technology enable play? Answering such questions is 
no doubt a complex task and it requires careful consideration as it depends 
on social, institutional and cultural contexts, on practical use of technologies 
and not least on the cultural appropriations of a technology. To define the 
disabling and enabling potentials of technologies, ethics relies on a close 
collaboration with empirical social sciences. For the research of interactions 
in concrete ensembles of humans and technologies qualitative and especially 
ethnographic approaches seem to have most potential.
Questions of Good Care and Reconsidering Autonomy
To develop an ethically grounded concept of “good care” it is worth looking 
to the broad field of discourses on “care ethics”. This predominantly feminist 
approach has not only strongly criticized the subject of classical philosophy 
and reformulated the conditio humana, the common conception of the hu-
man nature/condition, by claiming dependency, relatedness and vulnerability 
to be aspects of all human lives, but has also pointed to the political dimen-
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sions and ethical pitfalls of care (Brückner 2010). It is argued that one crucial 
problem of care – related to patriarchal societal order – is that although care 
is essential for human life, not only care-receiving is stigmatized, but also the 
different works of care-giving are dramatically devaluated. Another central 
problem is that care-relations are at risk of being shaped by paternalism, and 
ending up in domination and abuse. Dependence on care can endanger a life 
in dignity as it complicates self-respect and good affiliation. The need though 
is to conceptualize and experiment “good authority”, which fosters and does 
not diminish self-respect. We have to develop an ethics of asymmetric (pow-
er) relations instead of generally considering such constellations as hindering 
for the good life and as disabling autonomy.
Empirical findings are thereby of crucial importance for ethical reflec-
tions. Lately, Andreas Kruse (Kruse, 2014) has published the results of two 
broad surveys, pointing out the importance of attention and social affiliation 
but also shared responsibility and caring for others as subjective dimensions 
of quality of life in old age. Considering on the one hand the enduring impor-
tance of Weltgestaltung and Selbstgestaltung in old age and on the other hand 
older people not only as care-receivers but also their wish to be care-givers 
asks us to redesign common ensembles of care and to rethink the political 
agenda of social participation as well as the orientation of care. Besides, the 
precarious conditions of institutionalized care, characterized by employee 
shortage, further economization and precarious work conditions demand to 
consider the human beings first – old people but also those who take care of 
them. To refer to terms of Hannah Arendt, it seems necessary to call for an 
orientation of care towards the human being as a person. Such an orienta-
tion towards the who instead of the what (Arendt 1998) asks if technology 
enables relations of care in which the individual is able to express him or 
herself and to find acceptance, as the preconditions for a life in dignity are 
mutual respect, social recognition and the ability to shape one`s own life and 
participate meaningfully in society.
Starting from the vulnerable, related self, questions of good care also lead 
us to scrutinize our concept of autonomy. Focusing on age and ageing, we are 
urged to consider situations of dependency and conditions characterized by 
limited or unsteady mental and bodily capacities. “Classical” conceptions of 
autonomy, presupposing the freedom of will and the ability to reflect upon 
one’s own person, thoughts and decisions appear somehow quixotic. Instead, 
we want to point to two approaches that basically reformulate autonomy as 
relational and gradual. Looking toward life in old and very old age helps to 
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recognize two things: firstly that it is often rather a collective of people – in 
the named case the old person, relatives, doctors and other care-receivers 
– who take both essential and daily decisions and secondly that cognitive 
conditions are generally plural, dynamic and in certain phases of life (po-
tentially) limited. Feminist scholars have argued that autonomy in practice 
is always relational and that the self is constituted in and through social rela-
tions (Holstein et al. 2011; Mackenzie/Stoljar 2000). In different fields – e.g. 
regarding medical decisions – autonomy has been reconceptualized as rela-
tional and gradual (Kipke/Rothhaar 2009; Downie/Llewellyn 2012).
Taking an approach to the good life that is based on rich concepts of age-
ing human beings as orientation for technology, we can formulate concrete 
questions towards technologies and the socio-technical ensembles and their 
funding and development practices: Does a certain (use of a) technology 
enable or rather disable us to live a good life – as individuals and as a soci-
ety? Does it enable or rather disable relations and socio-technical ensembles 
of good care, characterized by a life in dignity with mutual respect, social 
recognition and participation? Does a technology support or is it rather hin-
dering for a self-determined life in old age?
3. paRticipatoRy peRspectives on ageing and 
technology
A third perspective of focussing on the human in the field of ageing and 
technology lies across and beyond the traditional academic disciplines: it 
consists in the participation of older people in the research on and in the de-
velopment of technologies. Funding agencies, technicians as well as seniors 
call for a better integration of users in the development of technology for old-
er adults. And indeed, older people are increasingly involved in development 
processes, for instance in the evaluation of products, in selected decisions 
or via empirical surveys on users’ preferences (e.g. Glende et al. 2011). The 
rationale is that user integration leads to technical devices which are better 
adapted to the users and therefore to market success.
We share the call for more participatory designs in the field of ageing 
and technology. However, in order to sharpen our focus on the human, we 
have to rethink participation as currently applied in the field in three regards: 
Why is participation important? Who should participate? And how should 
participation be implemented?
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First, we have to rethink the aims of participation. Why is it important 
that (older) people participate? The answer to this question reveals normative 
presuppositions which are crucial for the orientation of participation process-
es and the way participants are addressed: as users, as consumers, as experts 
or as citizens. Participation approaches developed in the context of direct de-
mocracy and action research (Bergold/Thomas 2010) show that participation 
can serve more than the goals of technology acceptance and market success. 
It is about the involvement of citizens; participation from this perspective 
is a civil right of people to shape areas and practices which are particularly 
relevant for their lives. The involvement of stakeholders is a political act to 
practice and to enforce the social participation, particularly of social groups 
that dispose of weak interest representation. In this sense, participation is not 
primarily about the optimisation of products. It is about democratization – 
in our case of the research on and the development of technology for older 
people. It aims at social change (Götsch et al. 2012: 43) and at fostering 
empowerment (Bergold/Thomas 2010: 49).
What does that mean with regard to involving older people? Since the 
1980s, senior organisations along with social gerontologists have called for 
more participation in different fields. In the past decades, opportunities for 
older people to participate have indeed expanded (Barnes 1999), particularly 
at municipal level e.g. in the planning of health care services or housing 
policy but also in gerontological research. One reason for that expansion is 
that the relation between individual and state has changed in a way that older 
people are increasingly perceived as consumers of welfare services (Walker 
2007). However, the original point of reference in seniors’ and gerontolo-
gists’ calls for more participation is also the ideal of a deliberative democracy 
and emancipation (Heslop 2002; Barnes 1999).
Furthermore, there are research ethical reasons why older people should 
be involved (Walker 2007: 482). The general right of people to be consulted 
about research that is conducted on them is particularly important for older 
adults, due to their experiences of ageism. Researchers, politicians and de-
velopers have to be careful not to reproduce such forms of discrimination 
and exclusion. Especially when research aims at improving the quality of life 
of older people, it is a matter of justice to consult them. Alan Walker takes as-
sistive technologies as an example for “the inadequacy of attempts to involve 
older people in identifying needs and appropriate solutions.” (ibid:482).
Who should participate? A second highly political question relates to the 
criteria according to which participants are chosen (Wright 2011) which is 
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in turn linked to the aims of participation processes. If the aim is to take 
the diversity of older people’s lives into account, it is necessary to recruit 
participants who can represent this diversity. To achieve this, it is useful to 
ask which groups of older people are affected by the development of a tech-
nology in different ways. If the aim is a more inclusive debate informed by 
the concept of a deliberative democracy, it is necessary to critically think 
about the conditions for participation, and to create a space which is recep-
tive to various ways of engaging in a debate, rather than privileging only 
one (Barnes 1999). If the focus of participation is empowerment of older 
people, the acquisition of competences, such as training as a researcher or 
co-researcher (Walker 2007), can be an integral part of participatory designs. 
As Barnes (1999) suggests, it might also be useful to rethink the focus on 
participatory approaches which are based on institutionalized representation 
of older people. Many potential participants will bring with them experienc-
es of other forms of involvement in decision making e.g. on a local political 
level. She argues that the formation of a collective identity of older people 
might be a result rather than a precondition for participation processes.
The third question is how participation should be implemented. Since 
participation has become a catchword in different contexts, there is a grow-
ing opinion among advocates of participation calling for full, for systematic 
or for meaningful participation. What makes participation in practise mean-
ingful? Many of the arguments put forward in this context go back to ques-
tions of power. Usually the resources and the power to define and to decide 
is distributed unequally between those who participate (e.g. older people) 
and those who grant them the opportunity to get involved (e.g. engineers). A 
constant reflection on the distribution of power in the transdisciplinary team 
is essential (Götsch et al. 2012: 34; Bergold/Thomas 2010: 340, see also the 
contribution in this volume (Domínguez-Rué and Nierling 2015). We also 
have to ask how much influence is actually granted to the participants. When 
implementing participation, several aspects are crucial to deal responsibly 
with the asymmetric power relations characteristic for the involvement of 
stakeholders:
The participants should not be regarded and addressed as lay persons, 
but as experts in their lifeworld (Lebenswelt). Their competences and expe-
riences should be acknowledged equally. This helps participants/experts to 
contribute and exchange their visions, skills and expertise more at eye level, 
which requires equal access to information and keen attention on the integra-
tion of limited or non-verbal forms of communication. It is also important to 
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disclose the (different) expectations in the transdisciplinary team throughout 
the participation process. The gains of the project should not be one-sided 
but a win-win situation.
Another crucial point is the financial side of participation. If older people 
are involved in technology development, they usually do not receive a salary 
as their counterparts in the transdisciplinary team do. As salary is the com-
mon and socially most accepted form of acknowledgement, everyone who is 
working on the process of development – participatory personnel as well as 
classical developers – should be remunerated (Bergold/Thomas 2012: 37).
The question about the moment in a development process in which par-
ticipation should take place is often also a question of power. When people 
are involved from the beginning through the whole process of technology 
development, they have more opportunities to negotiate even aims, research 
questions and structures which are decisive for the development process. If 
participation takes place for the evaluation of an already developed technical 
device, there are less opportunities to influence the process.
The accomplishment and the dealing with results is another important 
point. Participation can only be effective if research and development are 
adaptive processes which are open to really include results of participation 
in the final outcome. A difficult question here is how to negotiate conflicting 
ideas and opinions. An issue that is also largely unresolved is how different 
forms of knowledge – particularly experience-based knowledge of people af-
fected and academic knowledge of researchers – should be integrated during 
participation processes. However, it is crucial to make transparent how the 
final results were accomplished and to ensure equal access to them.
In the practical implementation of participation, there is often the need 
to balance the far-reaching claims of a meaningful involvement with prac-
tical limits. It is important to ask under which conditions it is tolerable or 
necessary to limit participation e.g. by restraining participation to selected 
decisions during the development process (e.g. Lindsay et. al. 2012).
Why should who participate how? As transparency is a precondition for 
good participation (Bergold/Thomas 2010: 340); it is important to consider 
these basic questions before the starting point of policy making, research 
or technology development. They should be negotiated and communicated 
within the transdisciplinary team but also externally in order to reveal what 
exactly is meant by letting older people participate.
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4. doing tRansdisciplinaRy ReseaRch on 
technology in an ageing society
We have combined different research approaches, theories and methods to 
outline the potentials of cooperation of different disciplines and civil society 
that leads to both a rich and critical understanding of ageing and technology 
and an ethically as well as democratically orientated research and develop-
ment of technology. Our point of reference are societies that are facing an un-
precedented demographic change and that have decided to explicitly invest in 
technological innovations to manage, shape and control this societal change.
Integrating these various perspectives and actors into a framework of 
inter- or transdisciplinary research is costly and experimental. It is costly 
not only in terms of time and money, but also in that it requires a critical 
reflection of (disciplinary) concepts and rationalities of all actors involved. 
It is experimental in the sense that new research designs and new forms of 
participation in decision making – of other disciplines and/or civil society – 
will change accustomed paths of technological development and common 
distributions of power and authority. Sciences and humanities are asked to 
collaborate closely in the same way that science and civil society need to 
learn how different forms of knowledge can come together in a productive 
way. The success of such kinds of research projects relies on interdisciplin-
ary competences, interdisciplinary spaces and the establishment of transdis-
ciplinary structures and competences as well. This requires willingness to 
engage with other perspectives.
We started our reflections on age and ageing by pointing to the need for 
a more complex understanding of age and ageing in technology research 
and technological development. By outlining conceptions and research 
approaches that focus on older people as both imagined and real users of 
technologies, we underlined the need for a critical reflection on user scripts 
(within technological development processes) but also called for a broader 
research on the actual use and cultural appropriations of (new) technologies, 
considering that the impact of technologies highly depends on contexts and 
user practices. As these practices are (potentially) diverse and (can) change 
over time, ethical evaluations that only focus on the development process 
and the initial implication phase do not close the case. We urged to under-
stand older people as active parts of socio-technical ensembles and therefore 
propose to consequently integrate a socio-scientific empirical approach, as it 
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promises to be productive for the evaluation and design of interactive tech-
nologies and user specific interfaces.
The second part showed the starting point for our reflection and analysis: 
It is a concept of the good life that includes old age instead of isolating it 
as an (exceptional) stage of life. Our anthropological core statement is an 
understanding of human beings as fundamentally vulnerable and dependent 
on others in every phase of life – not just in childhood or old age. Enabling 
technologies thus relates to reflections of the good life and of good care, thus 
also rethinking classical concepts of autonomy.
As we see the need for broader ethical reflection in the context of tech-
nological development for older people, interdisciplinary approaches have 
to be further established. Ethical theories of the good life can thereby inform 
and advise democratic discussions and political processes but never substi-
tute them.
In the third part we analyzed questions of participation of older people 
in technological development, reflecting on the potentials and pitfalls of es-
tablished or intended practices. Which approach and method to follow is 
highly dependent on aims and resources. What is necessary, however, is a 
systematic reflection of the goals of participation, the transparency of these 
goals and processes and the reflection of research conditions that allow a 
meaningful involvement of older people. The current increase in participato-
ry designs has great potentials but still needs conceptual work. Only then can 
technologies do justice to the wants and needs of older users through a better 
understanding of ageing which can derive from close contact on the one side 
and the democratization of technology on the other.
Society and technology co-construct each other. But (how) can tech-
nological research contribute to good life and good society? To develop a 
conception of the good life that embraces questions of good care, neither 
the horror scenario depicting a wave of incompetent old people needing 
(too) costly care, nor a reconfiguration of old people as active, healthy, and 
useful – and therefore not needing costly care – seems helpful. Instead we 
propose starting from an anthropological core statement: human beings are 
vulnerable and dependent on others in every stage of life. Old age is then 
not an exceptional stage but is rather to be understood as a radicalization of 
a human fundamental situation. Taking a glimpse at current innovations, we 
come across a lot of promises that suggest that technologies are enabling. 
They enable mobility, social participation, long life at home, security, health 
etc. But do they enable the older person and society to lead the good life? 
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Do they support and create good care? Especially so-called interactive tech-
nical innovations suggest that care relations will change through the use of 
new technologies. Created and supported by interactive technologies, high-
ly engineered and cross-linked care ensembles are about to emerge. These 
“care platforms” link different human and technical care receivers, and col-
lect, save, and organize information with different information technologies. 
Emotional intelligent technologies suggest that soon care will also embrace 
new forms of social relatedness between technologies and old people.
Facing the common imaginations of age and ageing and the accelerated 
technological development that allegedly is aimed at meeting the needs of 
the elderly and an ageing society, inter- and transdisciplinary approaches call 
those who research and develop technology to reflect on the ethical dimen-
sions of their own action and acknowledge their responsibilities for shaping 
and organizing the future society – one in which vulnerability, dependence 
and relatedness will neither disappear nor be technically “solved”, but rather 
needs to be acknowledged as the fundamental human condition.
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